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for  Military  Components 

UTC  was  th*  largest  supplier  of  transformer  components  in  World  War 
II.  Present  UTC  production  is  on  a  similar  basis.  Illustrated  below  are  a 
few  of  the  thousand  military  types  in  UTC  1950  production. 
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MEASURING  TANK  WALL  THICKNESS  . COVER 


Ultrasonic  *'Audi9a9e‘*  does  the  |ob  from  out.ide  t.;e  tonk  w.to  1  percent  occurocy  ot  Shell  Chc<T  cal's  Houston  plant 
Photo  courtesy  Bronson  Instrurrtents,  Inc.  (see  p  118) 

TMI  CASl  FOR  VHF  TELEVISION  .66 

Condon  Committee  'Anne>  C"  on  UHF  VHF 

LONG-LIFE  TUBES  FOR  INDUSTRY,  by  Elwood  K.  Morse  6B 

Airline  program  points  woy  toward  improved  types  tor  other  industries 

FREQUENCY  INTERLACE  COLOR  TELEVISION,  by  R  B  Dome  70 

Compatible  system  uses  stondord  6  me  chonnet 

INTEGRATION  NOISE  REDUCER  FOR  RADAR,  by  Vtt.  Cunnir.gSa  J.  May.  i.  Skain ‘  76 

Receiver  is  gated  ta  accept  only  reticctions  like  tran  ir.ittcd  pulses  lor  discrim  notion  ogoin.t  noisc 

TELEVISION  RECEIVER  TRANSIENT  ANALYSIS,  by  Jo,;pS  Fis'ier  79 

Overall  response  ot  televisien  receivers  to  100  kc  square  wore:  :  conv  n  '  nt  met  od  ot  preducton  quoit  control 

AN  ANTENNA  ANALYZER,  by  Alva  C.  Todd  82 

Radiation  potterns  are  produced  on  the  screen  ot  o  cothodc  roy  tube  b/  38  tube  instrument 

WIDE-RANGE  R-C  OSCILLATOR,  by  Peter  G.  Suiter  B8 

New  circuit  produces  IS  volts  rms  trom  20  cycles  to  2  megocycl-s 

UHF  INDUSTRIAL  COMMUNICATIONS  SYSTEM,  by  Frank  3  Gunter  90 


Crystol  controlled  5  watt  transmitter  and  double  superheterodyne  rece  ver  opercte  .n  943  963  me  bond 

AUTOMATIC  BEAM  BLANKER  FOR  OSCILLOSCOPES,  by  A  Dunn.  A.  McIntyre.  A  Bonnett  94 

Attachment  turns  on  beam  ot  oscilloscope  only  dur.ng  mid  portion  ot  sweep 

LEAK  DETECTORS  FOR  INDUSTRIAL  VACUUM  SYSTEMS,  by  Andrew  Guthrie  96 

Analysis  ot  eight  methods  ot  locating  and  measuring  leaks,  w:tn  emphasis  on  the  h.lium  leok  detector 

PHASE-TO-AMPLITUDE  MODULATION  FOR  UHF-TV  TRANSMITTERS,  by  Wm.  E  Evons,  ir  102 

Eipcriments  with  ISO  wott  530  me  transmitter  show  advantages  ot  system 

ELECTRONIC  CONTROL  OF  ANESTHESIA,  by  R.  G.  Bicktord  107 

Scrvoanestnetiier  maintains  desired  degree  ot  onesthesia  by  us  nj  brain  pot.ntiols  to  cont  ol  et  .er  pump 

PHOTOMETER  FOR  ELECTRON  MICROSCOPE,  by  Francis  W.  Bishop  110 

Multiplier  phototube  ond  vtvm  determine  correct  eiposure  irom  illuminctiun  ot  tiuoros  ent  iocu,  ng  s.  en 

MICROWAVE  DIFFRACVION  CHARTS,  by  Earl  D.  Hilburn  112 

Two  olignment  charts  tor  determining  clearance  reqU'red  tor  good  nicrowove  path 

BUSINESS  BDIEIS  SO  ELECTr.ON  'ItT  120  NEW  800.(S  132 

CIIOSSTALIC  .  SS  NE>/  PROSUerS  124  Bi^CKTAUl  132 

TUBES  AT  WORK  116  NEWS  OF  1HE  INDUSTRT  12S  INDEX  TO  ADVERTISERS  (Last  Poga) 
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EL-MENCO 

CAPACITORS 


P0IN1S 

1  2  3 
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Built  to  Stand  Up  Under  Severe  Stress  and  Strain 


Fix»*<!  niiCH  El  Monco  condensers  are  tiny  hut 
tounh  Tlwy  Kive  sustained  suiM-rior  jH-rformance 
under  adverse  cotulitiuns.  F’retesteil  at  double 
their  wurkiiiK  voltage,  El  Menco  capacitors  prove 
then  I liflore  leaving  the  factory. 


They  are  tested  for  ilielectric  strength,  insula¬ 
tion  resistance  and  capacity  value. 

When  you  want  (H‘ak  performance  put  them 
in  your  product.  You  can  depend  on  El-Menco 
to  stand  up  under  critical  oix-rating  conditions 
anil  extremes  of  temjierature  and  climate. 


Always  S/)ec/Yv  £/-Afe/ico — The  Capacitor  That's  Tiny  But  Tou^h. 


CAPACITORS 

roifiCN  •toio  iso  iiicocNic  MimiiiCTuiiias  coMMgxictTi  dihect  with  ou*  iirour  DC»r  it  wiuiMniric  conn  roa  imoaMiTiON 
ARCO  ELECTRONICS,  INC.  l"  LtuTty  St.  '>  ScV  ^jent  tor  Jcbbcrs  ond  Distributors  m  U  S  ond  Conado 
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A  STANDARD  CELL 


IMMEDIATE  DELIVERY 

IN  ANY  QUANTITY 


PRICE  INCLUDES 

POSTAGE  TO  ANY  ADDRESS  IN  THE 
U  S  &  CANADA  BUT  EXCLUDES 
CUSTOMS  DUTY  AND 
CLEARANCE  CHARGES 


SPECIFICATION 

THE  MUIRHEAD  MINIATURE  WESTON  STANDARD  CELL 


E.M.F. 

TEMPERATURE  COEFFICIENT 


I  01 859  VOLTS  ABS  flOO  W  AT  20  C 


DIMENSIONS 

WEIGHT 

MOUNTING 


COEFFICIENT  40xV/  C  APPROX. 

3^*  X  X  OVERALL  [9  8cm  x  2-2cm  x  2'2cm] 
2^  oz.  [70  gm] 

MOLDED  CASE— WITH  PANEL  AND  CHASSIS  FIXING  HOLES 

Our  other  types  of  Standard  Cells  will  interest  you.  Write  for  literature. 


ORDER  BY  CABLE—  PAY  BY  YOUR  OWN  DOLLAR  CHECK 


MUIRHEAD  &  Co.  Ltd. 

I’Kl  CTSION  I  I  I  L  TKK'AI  INS  I  KUMI  NT  .M.AKl  KS 

BHCKINI 1  AM  •  KHNT  -  HNGLANl) 

IcUgrams  ami  Cables;  .MUIKHL.ADS  M.MLRS-I  Nl) 


MUIRHEAD 


ctccrxiCAL  iNsmuMfN 


ELECTRONICS  — September,  I9S0 


3 


Srptembrr.  ;950  —  ELECTRONICS 


NEW  G-E  m 

MAGNET  WIRE  M 
DATA  BOOK 


Now  for  the  first  time  / 

in  one  complete  manual 

T  ‘  Magnet  Wires  J 

^  Magnet  Wires 

For  )ohs  involving  sficcitications  and  usts  of  inagntt  wire,  you  net-d  this 
n<  w  (Irneral  Electric  magnet  wire  manual 

I’ackrd  with  helpful,  hard-to-get  information,  this  31-page  IxKik  clearly 
anil  concisely  covers  all  tyjHs  of  General  Electric  magnet  wire  —  G  E 
Formex  for  Class  A  applications.  temj>eratures  up  to  105  C,  and  G  E  Delta 
lx  stun,  both  for  Class  B  applications.  temiK-raturcs  up  to  125  C;  and  for 
C'las,s  M  applications.  tem|x-iatures  up  to  IKO  C. 

Ntrt  ar*  («it  a  ftw  af  rha  safcftrfs  covtrtd  by  the  C-f  magaaf  wire  manual: 

•  eroa«'ri*l  •t  Formei  and  Ocitabctlon  magnet  wire* 

•  Toblat  of  types  and  tiie*  of  flock  mognel  wires 
e  Application  precedurof 

e  Information  on  special  gloss  and  silicone-impregnated  insulations 
e  Tables  covering  electrical  specifications,  dimensions,  weight,  and  other 
pertinent  specification  data 

To  got  your  copy  of  rhis  fact-fillod  reference  manual  on  General  Electric 
magnet  wires,  jvtt  clip  and  mail  the  coupon  below. 

SMlion  WII  fl1 

Conttfwitian  Motvriolt  Daportmvnl  Cvnerol  llvctfic  Company  Bndgoport  7.  Connoctuul 
rtoow  land  mo  cerv  n*  'C-  ne'ol  tlaclric  Mognaf  W.ra 


GENERALS  ELECTRIC 


Another  Engineer’s  Problem  Solved 


SUBJECT 


HIGH  POWER, 

HIGH  TEMPERATURE 
RF  CAPACITORS 


PROBLEM 


200  mmf.  capacitor  to  carry  4V2 
amperes  of  current  at  IMc  at  an 
ambient  temperature  of  90  C.  Small  size  was 
imperative. 


SOLUTION 


I  his  cuMomcr  was  unable  to  find  a  mica  capacitor 
to  meet  the  required  specification.  A  wax-hlled  porcelain-cased  mica  capacitor  having  a  20'’C 
rise  weighs  «  lbs.  and  is  5J"  high  and  5^"  x  5"  base.  This  is  umi  large.  Moreover,  mica  capac¬ 
itors  must  be  derated  to  ,  of  current  rating  even  at  "^O  at  90  (',  they  cannot  be  used. 

A  Type  TS(i  (ilassmike  was  designed  for  the  above  application.  Type  T  plastic  film  at  iMc 
has  a  power  factor  of  less  than  .(MM)2.  The  Silicone  fluid  impregnant  has  similar  low  losses. 
The  I’R  losses  of  the  electrodes  were  kept  to  a  minimum  so  that  the  overall  power  factor  was 
slighti  V  over  .(KK)2. 

The  finished  Type  TS(i  assemblv  weighed  .35  lbs  and  was  1^"  in  diameter  and  3]"  long,  with 
axial  mounting  studs  on  each  end.  W  ith  a  current  of  4.5  amperes  at  1  Me  flow  ing,  the  tempera¬ 
ture  rise  is  15'^(i.  Total  heating  h»ss  is  equivalent  to  3.3  watts.  Volt-amperes  handled  are  ap¬ 
proximately  Ifi.(MM)  which  indicates  a  Q  of  approximately  5,0<MI. 

•  •  • 

II  hilt  is  YOl'K  en}^i»rtring  prohltm? 

Your  im/uiries  iti//  receite  ivimediiile  alleHlioii. 

•  •  • 

We  monufaclure  a  standard  line  of  Plasticon  Capacitors, 

Pulse  Forming  Networks  and  High  Voltage  Power  Supplies. 

Write  for  our  tataloq. 


J^nniiivts  {]ompanif 

1  3  7  5  NORTH  BRANCH  STREET  .  CHICAGO  22,  ILLINOIS 
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loo/isor 
..  o.*o 


Write  for  your  laboratory  test  samples  .  .  .  free  upon  request 


A  AAATIM  tlST  at  AMI  AtOMKTlt  IIMtOUS  VAtNtSMfO  TUdNO.  TAAf  AND  CIOTH  •  INSUiATINC  AAAfRS 
AND  TWINIS  •  CAAII  rillINO  AND  AQrTHIAO  COMAOUNOS  •  IIKTION  TAK  AND  STtlCC  •  TRANVOtMt*  COM. 
fOUNM  •  IIAnKUAS  SATUflATfD  UffVtNO  •  ASAISTOS  UHVING  and  TAH  •  VARNtSHIO  CAMMK  CIOTH  and 
TARf  >  AUCA  HATI.  TAM,  RAMR.  CIOTM.  TUAINO  •  dACRCTAS  ARAIOCD  UffVINO  •  COTTON  TARCS.  WftAINCS  AND 

fxm 


IIARtRONATf 0  varnish  TUAINO  •  INSUtATfO  VARNISHCS  OR  AU  TTRtS 


RUORD  RtASTIC  TUAINO 
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MITCMEU-RAIID 
Demoistrates  Leadership! 


Produces  2  new  Wax  Compounds 
^  for  greater  protection 

_ I  against  extreme  high  heat  and 

extreme  low  temperatures! 


MariNO  KMNT  (OUT)  . 

colo  now  uuMi) 
HNtTtAnom 

11/lOO/AO  . 

7T/IOO/i  . 

Ilf /so/s  . 

coi<M  . 

AmiCATION  TlMeaUTUtl 

sescmc  otAViTY  . 

VtSCOSITT  (SAYliT.  UAMV.) 

•  SIS  s  . . . 

SUON  eoiMT . 

nscTMCAi  storitnss 
K>WS«  SACTOt 
DWUCraiC  CONSTANT  ' 


IM/IOSS 
.  3S0/1SS  S 


4043  fcn4R 

.  soos 


0.013  (10*  cycWt;  77  7) 
1.10  (10*  cytiM;  77  7) 


COl0  7lOW(M4)  ,  _ _ _ 171/177  7 

S07TININ0  70INT  (•«)  . . . . 100  lOS  7 

0I77WA0  TSAWOUTUtl  . . . . . S1S/37S  7 

MHTINO  70INT  (0ei7| .  . .  . . 375/lSS  7 

cosoe  . . . ■  .  .............. . .  thh 

AONtSiON  .  . 

TSNtTtATION  77/IOO/S  .  .  w-..- .  0-10 

STtCITK  OXAVITY  ..  . .  .  1.01 

TIASH  TOINT  .  430  7 

ilfCmCAl  TtOOMTIiS  (KdRNMWrtoKv*  S«Mipl«) 

OMMtrk  SNMtHi .  343  V/mU  (77  7;  40  Cyd**) 

DIrUcRHc  CwMiMt .  3.SI  (77  7;  10*  Cycl««) 

Tmtat  TmIW . . . . . 0.0043  (77  7;  10*  CyclM) 


T£STS-10W  . 

Tkt  tjmt  unit!  wtri  crIR  tistid  by  btinf  pliced  in  j  cold  chomber  Jt 
—  40  E  Itr  I  pinod  tf  in*  hour  Tht  units  •(!«  then  removed  ind  per- 
Riitted  to  return  to  room  temperiture  INSPECTION  SHOWED  THAT 
THIS  LOW  TEMPERATURE  TREATMENT  CAUSED  NO  CRACKS  IN 
THE  COATING  OF  3760  ind  the  surtice  obtimed  by  dip  cootmt 
•ith  37A0  showed  food  resistonce  to  blockmi  *t  tempentures  normilly 
Rnctuntired  m  shippini 


9  1)0  lmpre|nitin|  and  Dip  Coitini  WAX  COMPOUND,  was  developed 
IR  meet  the  needs  el  epplicetions  which  must  resist  How  at  temperatures 
3beve  the  boilinf  point  el  water,  and  also  which  must  resist  cracking  at 

temperatures  below  tore  degrees  F 


|T67  A  CDRONA  SUPPRESSING  PLASTIC,  was  developed  to  reduce 
or  eliminate  corona  around  certain  points  on  television  components,  and 
similar  electrical  parts,  which  operate  at  high  potentials  Application  in 
the  form  ot  a  corona  suppressing  "tire "  on  the  periphery  ol  "flyback " 
transformer  coils  and  similar  units  is  the  primary  function  of  3767  A. 
The  customary  method  tor  applying  3767  A  is  to  dip  or  roll  the  units  to 
be  coated  in  a  molten  bath  ot  the  insulation 


Since  low  power  factor  and  high  dielectric  strength  are  particularly  desir- 
able  in  this  type  of  msu'ation,  this  material  combines  the  best  possible 
electrical  properties  consistent  with  the  necessary  physical  properties 
The  surface  obtained  with  this  corona  suppressing  plastic  is  particularly 
smooth  and  free  from  ridges  and  bumps  This  feature  ot  itself  reduces  the 
evolution  ot  corona  During  the  development  of  3767  A  particular  attention 
was  given  to  the  physical  stability  ot  applied  coatings  at  eitremes  ot  high 
and  low  temperatures. 


|7‘-'  with  good  electrical  properties,  resistance  to  bleeding  at  high  tern 
ptraturet.  low  application  viscosity  and  high  drip  melting  point,  is  recom 
•tndtd  tor  moisture  proofing  coils,  transformers,  capacitors,  etc 

TESTS-H'i.H  UMPlftATURf 

3sing  paper  tubular  capacitor  samples,  the  tubes  were  impregnated  with, 
and  the  assomblod  units  wore  flash  dipped  in  3760  Icoating  approiimately 
IS  mils  thick),  the  units  wore  then  subjected  to  oven  tests  at  270  F  for  74 
Aours  NO  SAGGING  OR  BLEEDING  OF  THE  COATING  WAS  EVIDENT. 


F  INCTIONAL  TESTS  ol  this  material  applied  in  moderately  heavy  coat¬ 
ings  on  flyback  transformer  coils  SHOWED  THAT  3767  A  WILL  WITH¬ 
STAND  A  CYCLE  OF  24  HOURS  AT  -40  C  FOUOMEO  BY  24  HOURS 
AT  17S  C  WITHOUT  THE  APPEARANCE  OF  CRACKS  AT  THE  LOW  TEM 
PERATURE  OR  SAGGING  AND  SWEATING  AT  THE  HIGH  TEMPERATURE. 


CHANCE  VOUCHT 
CUTLASS 


RF  NOISE  SUPPRESSION  FILTERS  DESIGNED  1|^OUR 
SPECIFIC  PROBLEM. ..DELIVERED  WHEN  YOU  Nrol|^ 

FIITRON  has  positive  quaiity  control!^ 


FtlTRON'S  metal  fabrication  deportmont 
permits  u>  to  give  you  o  filter  in  the  size 
ond  shape  you  need  to  fit  the  spoce  you  hove. 

FILTRON  design  assures  you  of  the  imallmtt 
sue  and  the  leost  weight  for  your  filter. 

FIITRON'S  completely  equipped  shielded 
laboratory  is  ovoiloble  to  you  for  the  RF 
Interference  Testing  and  filter  design  for  your 
equipment  —  to  the  required  specificotion 


FILTRON  coil  structures  represent  the  finest 
engineering  in  wire  wound  inductors. 

FILTRON  core  structures  ore  the  result  of 
mony  years  of  rcseorch  to  develop  the  best 
moteriols  suited  for  your  RF  Interference 
Suppression  Filter. 

FILTRON  capacitor  sections  are  designed 
ond  manufactured  specifically  for  your  filter, 
eliminoting  resonant  frequencies  commonly 
found  in  capacitors. 


An  inquiry  on  your  Company  lotrerhead  wiit  r.c.iv.  prompt  attention 
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1  RF  INTERFERENCE  FILTERS  FOR:  | 

IlMtfonic  ConIfoU 

Sigrtol  Systom* 

EU<trt<  Motor* 

llocfric  Conorotor* 

Eloctric  AppliorKo* 

Elo<tronic  Equtpmor^l 

Electronic  Signs 

Fluoro*<or»t  light* 

Eloctronic  Hooting 

Oil  Rurnert 

Equipmont 

Logistics 


Stock-piling  of  odvoncod  BT’t 


hot  boon  provod  practical  by  ItC'i  tiudy  of  roiitlor-uM 
poltorm.  A  rocontty  complotod  Ihroo-yoor  proAlo  ihowt 
that  80%  of  Ifio  8T  rotittort  utod  in  TV  ond  radio 
o^pntonl  includo  only  30  voluot.  Thi«  holds  truo  dospito 
dotign  dtongos  ond  shifts  in  tho  mdustry's  omphosis  on 
sots.  And  Ihoso  facts  provo  that  you  con  now  simplify 
purchasing,  stocking  and  ospoditing  proctkos  by  plocing 
long-torm  ordors  covoring  your  bosk,  rocurring  noods  for 
8T*s.  Enginoorod  to  moot  JAN-R-11  spocifkotions  for  fliiod 
composition  rosHtors,  IRC  irs  hovo  ostoblidiod  thoir 
suporiority  in  oil  important  choroctoristics.  BuHotin  B-1 
brings  you  full  dotoHs  of  IRC  BTs,  ond  o  copy  of  our 
shrdy  Is  yours  for  tho  oskirtg. 


For  adequate  supplies  of  resistors  in  an  ever-widening 
market,  depend  on  IRC  logistics.  Already  the 
liirgest  manufacturer  of  resistors  in  the  world,  IRC  has 
increased  its  output  tremendously  to  meet  your 
requirements.  And  in  addition,  IRC  capacity  is  now 
Ix-ing  supplemented  by  licensees  in  Canada  and 

Denmark— while  English,  Australian  and  Italian 
licensees  provide  resistors  for  other  world  markets 
formerly  supplied  from  the  United  States.  IRC 
aixiilability  extends  even  to  your  urgent,  small-order 
requirements  for  standard  resistors.  Through  our 
Industrial  Service  Plan,  your  IRC  Distributor  can 
^  supply  these  promptly  from  full  stocks 

of  the  most  |X)pular  types  and  sizes. 


rrm 


Chokes 


Modern  mass 
production  equipment  . 

plus  •xdutiv*  momrfacturing  l•€hniqu•«,mak;» 
IRC  Imwlatad  Chokai  raloHvaly  inexpeni!-^ 
—  and  offor  considorabla  sovingt  ov^ 
ordinory  typot.  Availobl*  in  two  sit**,  11^ 
chokas  or*  insulotad  in  moidad  phenol 
housings  for  full  protactlon  agoing 
high  humidity,  obrasion,  domog*  d^2^ 
ing  ossambly,  and  dongar  of  short' ng' 
to  chossis.  "Q"  improvas  with  ris*  1) 
fraguancy  and  is  suffkiantly  high  fi^ 
brood-band  turting  in  FM  ond  TV  rS- 
gions.  Rasistonc*  is  low  anough  So 
parmit  us*  os  fHomant  choHLs 
for  modarotoly  high  pcirV 
tubas.  Coupon  brings  you 
Ml  informotioa  fei 
lullatin  H4- 


The  right  Resistors .. . 

for  pracision  opplicationt  oftan  raquira  a  eombina- 
Hon  of  charoctaristics.  IRC  Oapositad  Carbon  FRECISTORS  corn- 
bin*  accuracy  and  aconomy  in: — Circuits  in  which  Ih*  choractaristics  of 
carbon  composition  rosistors  or*  unsuitobl*  and  wira-wound  rasistors 
too  axpansiv*  —  Motoring  ond  voltog*  dividor  circuits  requiring  high  sto- 
bility  and  closa  loleranca  of  Ih*  rasistonc*  vakios  —  High-fraquancy 
applications.  Th*  two  six**  of  IRC  PRECISTORS  or*  monufoc- 
turad  to  customers'  spocifleations,  ralhar  than  to  standard  RAAA 
valuas  (subject,  of  course,  to  minimum  and  maximum  ualuas 
for  each  lypa).  For  complat* 
doto  on  characteristics  and  j 

.  valuas,  mail  coupon  ^ 

for  Bullalin  S-4.  ^ 


Dependable  source  of  small-size  controls... 

IRC  meets  your  roquiraments  with  Ih*  new  'Ms"  Type  Q.  Machonizotion 
of  production  and  tasting  assures  iiKraosad  supplies  of  those  miniatur* 
controls.  And  elimination  of  hand  oparotions  provides  complat*  uni¬ 
formity  of  construction  ond  parformonc*.  New  IRC  Type  Q  Controls 
are  ruggad  and  compoct.  Rasistonc*  alomani  is  the  bast  IRC  has 
aver  produced.  Incraosad  arc  of  rotation  permits  Ih*  soma 
rasistonc*  ratios  used  in  larger  IRC  Controls.  IRC  Type  Q's  or*  J 
charoctarizod  by  low  noise  level,  negligible  changes  in  rasis-  ^ 
tone*  oven  after  long  oxposura  to  humidity,  unusual 
durability  and  affkiancy,  and  adoptobility  to 
a  wide  variety  of  smoll-spac*  applications. 

Bullatin  A-l  gives  full  information. 


INTERNATIONAL  RESISTANCE  CO. 

403  N.  BROAD  ST.,  PHILADELPHIA  R,  PA. 
Plev.v  mt  c.mpl.t.  vn  Ikr  iti 


U/Viuiua  liiE,  (IxAout 

Power  Ratislori  •  VoRinalar  MuMpBars 

•  Imulalad  ComposMIen  RasMors  •  law 
Wottoo*  Wire  Wounds  •  Controh 

•  Hhoostots  •  Voftog*  DMdars  • 
Precisions  •  Deposltad  Corbon 
ProcMors  •  High  Praquancy  and  Nigh 
Voltag*  Rasistors  •  haulatad  Chokas 


Ariuor.  §T  Pet-I 


COMPANY 


AOOtfSS 


STAff 


This  can  be  the 
Most  Profitable 
Prospecting 
in  the  World! 


Small  Counter,  built  into 

many  proJucttiu  count  ttrokea  or 
turn«.  For  picture  ot  complete 
tine  of  mechanical  and  electrical 
counterc.  write  for  /rrr  H  page 
C  ount  Hook"  below  . 


C(>mpctiti\L‘  market  .  .  .  built  a  V''eedcr- 
Rnot  (DuntiT  into  his  product  to  re¬ 
cord  the  number  of  times  that  product 
was  push-buttoned  into  service  by  its 
users.  And  io  he  proied  his  sen  he  guttr 
,iftUe  heiond argument  ordouht  .  .  .  w  hile 
his  competitors  were  still  hurling  words 
instead  of  Facts-in-Figures. 

Sou  .  .  .  what  about  looking  for  new 
pay-dirt  in  your  product? 


\\  HFN  I  F  ••1*.^%^  ()l  T"  that  a  prod¬ 
uct  can  be  taught  to  count  to  the  great¬ 
er  bencht  of  its  users  .  .  .  then,  by  the 
same  token,  it  will  count  to  the  great¬ 
er  profit  of  Its  maker 

>X’itness  the  case  of  the  manufacturer  of 
electrical  ecjuipment  who  .  .  .  in  a  hotiv 


HIT  INC  .  ItlTFIII  CINN 

Im  Vccdrr-Ri>oc  of  Canada. 

Ltd  ,95^  St  jamca  Street.  Montreal 
tm  (irtui  BrileBtm.  Veeder  Root  Ltd  , 
KiUpindie  Road,  Dundee.  Scotland. 


Centralab's  Printed  Electronic  Circuits 
May  Solve  a  Problem  for  You 


In  a  busy  Washington  'office  during  the  past  war  hung  a  sign  r-r.'f 

m'T  A »  ^  "" 

which  said  —  “We  do  the  miraculous  every  day  —  the  impossible  takes  just  a  little  long¬ 
er.”  Today,  that  sign  j  could  hang  in  the  offices  of  Centralab.  For  example, 

someone  wanted  a  sma// speech  amplifier/^ Centralab’s  answer  —  Ampec,  a  full  3 


stage  unit,  two  of  which  can  fit  inside  of  a  regular  pack  of  cigarettes!  A  radio  man- 
ufacturer  wanted  a  small  audio-detection  unit.  Centralab’s  answer 

Audet,  a  unit  one-third  size  of  an  ordinary  soda-cracker!  How  were  these  things 

done?  With  Centralab’s  Printed  Electronic  Circuits  —  a  pioneered 

velopment  of  Centralab.  Yes,  and  here  are  some  of  the  benefits  that  many  man- 


velopment  of  rN  Centralab.  Yes,  and  here  are  some  of  the  benefits  that  many  man- 

ufacturers  of  radio  TV  sets  and  other  electronic  gear  have  reaped 

from  using  PEC’s.  They’ve  eliminated  numerous  individual  parts  ^  their  han¬ 

dling,  inventory  m  and  assembly.  They’ve  gotten  more  consistent  and  better  per- 

formance  results,  They’ve  reduced  finished  product  size  and  weight.  i 

(V' 

They’ve  eliminated  wiring  errors  cut  down  on  the  number  of  soldered 

connections.  What’s  more,  they’ve  been  able  to  stretch  their  resistor  supplies  .  .  . 

i  1  . 

an  important  factor  in  meeting  current  volume  demands  for  TV  and  radio  pro¬ 
duction.  Look  over  your  own  situation.  Want  to  cut  costs?  Speed  up  as- 

.  --rr  ^ 

sembly?  Then  on  the  next  two  pages  you  may  see  a  Centralab  Printed  Elec- 

— t)r 

tronic  Circuit  unit  n  ^  ^  that  will  help  you  do  just  that!  If  you  don’t  see  what  you 
want  —  contact  us.  Tell  us  your  problems.  Maybe  we  can  do  the  miraculous 

or  take  a  little  longer  and  accomplish  the  impossible! 


Centealab  -DEVELOPMENTS  THAT  CAN  HELP  YOU 


of  ClOtf-UNION  INC  ,  Milwowk«« 


SPEED  PRODUCTION 

Uso  PXC's  » 


as  Bs 


'"'  Vo  v"" 

'  \  i\w% 


-  ;'1'»^?^'- v-n  Jf 


Actual  ?iac  photuftraph  of  a  ftroup  of  plate  capacitor,  resistor,  and 
rnislor-capacitor  unite  Because  of  size  and  rase  of  installation,  they 
readily  lit  all  types  of  mimatute  and  portable  electronic  equipment 
and  overcome  crowded  conditions  in  TV,  AM,  FM  and  record- 
player  chasses 


Pentode  couplates  are  complete  interstajte  couplinj;  circuits  consisting 
of  )  capacitors  and  3  resistors  on  a  small  6  lead  ceramic  plate  Gun 
pared  with  old-style  audio  circuits,  they  actually  risiuce  vdderrd 
connections  30'r  —  wiring  errors  accordin>;ly.  Saving;  in  space 
and  wriitht  is  obvious 


Centralab  Tnode  G>uplatcs  save  space  and  wei/tht  They  actually 
replace  3  components  normally  used  m  audio  circuits.  Tnode  0>u- 
plates  ate  complete  assemblies  of  3  capacitors  and  2  resistors  bonded 
to  a  dielectric  ceramic  plate  Available  in  a  variety  of  resistor  and 
capacitor  values 


Centralab  Vertical  Inteerators  Rive  you  biR  savinRs  m  assembly  costs,  j 
particularly  in  TV  vertical  intcRrator  networks  One  type  consists  of  * 
4  resistors  and  4  capacitors  brouRht  out  to  3  leads  .  .  reducinR  the 
formerly  required  16  soldered  connections  to  only  5’  There’s  a  big 
saving  in  the  number  of  parts  handled,  too’ 


.\udet  P  E  C  units  furnish  all  values  of  all  components  generally 
comprising  the  output  stage  of  AC-CK.  radio  receivers.  They  give 
you  4  capacitors  and  3  resistors  on  a  small  plate  with  only  7  leads. 
I'sing  Audet  for  output  stage  eliminates  30Ct  of  your  usual  soldered 
Connections. 


Ampec  is  a  full  5  stage,  3-tuhe  speech  amplifier  Gives  you  truly 
highly  efficient  reliable  performance  Size;  I'a”  *  1*4”  *  .340’ 
over  lube  sockets'  \X'idrly  used  in  hearing  aids,  mike  preamps  and 
other  amplifier  applications  where  small  size  and  outstanding  per¬ 
formance  counts. 


CVNTIAIAI 

of  Globo  Unton  Inc. 

fOO  lot*  Avonw*  Mtlwowkoo  WiKontm 

V««  I  would  liko  fe  Ko««  fKo  CRl  bwHotmt  cKociod  bolow  for  my  tocKnicol  libraryl 
973  L  42  9  42  10  981  933  42  19 

42  A  [  42  27  42  3  42  39  42  10  970  42  85 

[  42  22  999  42  40  693  ®*4  993  967 


TEAR  OUT  COUPON 

-  for  tho  Bullotint  you  want - 

Cen^al^ 

Divitlon  of  GIOIE-UNION  INC.  •  Milwowkto 


Choose  From  This  List! 


C«ntralab  Printed  EUctronic  Circuitt  961  — Mi  Vo  Kae's  —  cApAiiton  for  TV  ipplKAtuHi  Ft>r 

f TJ  —  Amp^c  ihrrr  luhr  P  I  (  Amplihrr 

PIAI,  P  f  t  ...trtMAKr  ...upl.nK  pUtr  OJ-IO-IC  Capaot<.«s  -  imipcraturt  o.mp<^s.t,nK  .apau- 

4120  ViRiK  Ai  iNiririiMoii  lof  'IV  applicaiittn  ^  u  u  i. 

«.»«  (r.AMl.  P.AU  r,,MP<.N»NtS  PK  UAC  m  U.*.  OM-CAPAClTOM-hlKh-V^ 

r..*rf  mmu.u.r  rlrur.*,.f  r,)u.pM,rm  *”  “  ^ 

42-27  Moopi  2  foipiAtp  —  for  ^mall  or  p«'rtAhle  C#ntralob  Switches 

•aa  .....  I  I  i>  1  /  I  *53  —  SllDF  Switch  ipplm  to  AM  inj  F.M  switthinii 

fO*  PrNT<*i>r  iMii'iAii  spnijliml  P  I  (  (ouplinc  ” 

I  '  f  A  ciriuiti 

-  1  .....  i>  .  I  I  I  .  #  .1,1.  *^0 — IfVfASwriTfH  —  showA  inilrimii  (ombmalionA 

4J.f  liiPtc  —  Printr.l  I  InitoiiK  <  iriuit  hltrf  u  _  .  i  .  i 

095  —  Rotaky  Sw'iifH  —  Hnrmatir  appluation  diagrainA 

Controlab  Capacitor*  —  So  'u  it  (  ataiog  —  fattA  on  (.Rl.  S  lompicte  line  of 

,  JWTflhcA 

41-1  lu  ii’Hi  iA*  Ml  Kapa  lapaniorA  for  u»f  whprr  ^  •  i  u  p-  i  i  ' 

Irniprraiurr  i.>niprnsalii.n  n  unimp<irtant  .  Contralob  Control* 

414t-W  l>is<  HiKaps  m, mature  irramic  H<  rapariior*  41.19  — Monpi  I  RAPtoii.M  —  world  s  smallest  commer 

41-10 —  Ml  Vi>  Km’A  liiljh  voltajcf  lapakitors  for  fV  appli-  ciallv  proiluced  eontrol 

41-*5  Moon  ’  RaiuoMM  —  CRl.'s  new  line  of  'Vi,  diani 
41  59  —  t  nsMir  Ti  bi  i  a«  Tximmipa  drsiained  for  TV  lonirols  for  T\'  AM  PM 

ami  VMI  appluation  Centralob  Ceramic* 

*95  (raAMK  laiMMSas  <  Rl  tnnimer  eaialof(  967  —  (iHSMir  {.APAdiox  Oifiktric  Matiriais 

710  —  Cfkamic  flAlAKH,  (  Rl.  steatite,  letamii  pioduits 

Look  to  CENTRA  LAB  in  1950.'  ^'lrst  in  component  research  that  means  lower  costs  for  the  electronic 
iiitiustry.  If  yoci're  planning  new  ecjuipmcnt,  let  (  entralab  s  salc^  anil  engineering  service  work  with  you.  hor 
complete  inlornution  on  all  (  Rl.  products,  get  m  touch  with  your  (  entralab  Representative.  Or  write  direct. 


41-11  V»R||C  A|  Inifi.rakir  fill  I'V  application 
41-14  (  framic  PiAir  fiiMPoNFNts  for  use  m  lo*- 

p. iwer  niinialuir  electronic  enuipiiienl 
41-17  Moiiri  2  (tit  PIAIR  —  for  small  or  p<.rl*hle  set 
applit  alums 

999  PrntiiHR  ('ll  PtAll  specialiaed  P  1  <  couplinK 
plate 

41-9  I  It  PRC  —  Printed  I  led  tome  <  ircuil  filter 

C«ntralab  Capacitor* 

41-1  lu  Ti  bi  1  A*  MiKaps  capacitors  for  use  setsere 
temperature  compensation  is  unimportant 
4141  —  H(  l>is(  MiKsps  miniature  ceramic  H(  capacitor* 
41-10 —  Ml  Vii  Ksrs  liiicfi  voliajce  lapacilors  for  TV  appli- 
1  alum 

4159  —  (RBAMK  Ti  Bi  t  AR  Tximmirs  drsiRined  fi»r  TV 
aihl  VMI'  application 

*95  CrRSMK  Irimmrrs  (  Rl  trimmer  calalofc 


i 


AN  IMPORTANT  MESSAGE 

?ROfA  Federa/ ¥Ofi  users  of 


RG  TYPE  CABLES 


RG-5B  U  RG-6A  U  RG-8A/U  RG-9B  U  RG-lOA  U  RG-llA  U 
RG-12A/U  RG-13A  U  RG-21A  U  RG-22B  U  RG-59A/U 
RG-58C/U  RG-62A  U  RG-63B  U  RG-65A/U  RG-79B/U 

Review  your  requirements  now— to  insure  prompt  delivery! 

For  further  details  on  present  and  subsequent  approvals, 
write  or  wire  Dept.  0-4 13,  or  telephone  N Utley  ( N.J.)  2-3600 


mmit''reittal  FIKSr 


Federal  'Telephone  and  Radio  Corporation  has  received  approval 
to  manufacture  —  and  can  supply  —  RG  type  cables  with  the 

NEW  LOW-TEMPERATURE 
NON-CONTAMINATING 
THERMOPLASTIC  JACKET 

( An  original  development  by  Federal) 

This  modification  it  in  accordance  with  “Exceptions  to  Specification 
JAN-C-17A,”  dated  March  21,  1949,  and  amendments  thereto. 

THESE  ARE  THE  TYPES  APPROVED  TO  DATE- 


Federal  Jeleplwiie  and  Radio  Corporation 


SfllNIUM  INTEIIN  DIVISION,  100  KinttlwiO  ImO,  ClifiM.  N«»  J«>My 
f«  Cmmodm.  tUctrk  Mgwwixtwfiwf  lid.,  M«ittr««l,  9.  Q. 

Ixptn  Dldribvtvft.  IfiXmatiaMl  Standard  llactric  Carp., 07  Oraad  St  .N.T. 
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Copper  Alloy  Bulletin 


BEI-OUTING  NEWS  AND  TECHNICAL  DEVELOPMENTS  OF  COPPER  AND  COPPER  BASE  ALLOYS 


Pr#pa/*<i  Eo  h  Month  by  BRIDGEPORT  BRASS  COMPASY  “Bfl 


Htadquaiteit  tor  BRASS.  BROSZt  and  COPPER 


Phosphor  Bronze  Vital 
to  Switch 


Copper  Wire,  Tube,  Sheet 

Used  in  Electric  Motor 


Slop  light  switches  for  cars  with  hy¬ 
draulic  brake  systems  use  phosphor 
bronre  and  free  turning  brass  for  both 
electrical  and  mechanical  applications. 

This  unit  IS  expected  to  operate  for 
the  life  of  the  car  without  attention  or 
maintenance. 

When  brake  pressure  is  applied, 
oil  is  forced  against  a  composition 
rubber  diaphragm,  applying  pressure 
to  a  phosphor  bronze  diaphragm  which 
in  turn  closes  a  phosphor  bronze  switch 
leaf,  making  electrical  contact.  When  the 
brake  is  released,  the  bronze  diaphragm 
acts  as  a  cricket,  snapping  back  to  ojien 
the  switch  by  combatting  the  residual 
pressure  of  the  hydraulic  system. 

Due  to  the  countless  making  and 
breaking  of  contact  of  the  switch  in  the 
normal  use  of  a  car,  spring  tem(x?i 
phosphor  bronze  was  selected  Ijecause 
of  Its  exceptional  resistance  to  fatigue. 

Free  cutting  brass  ro<f  is  used  for  the 
terminal  pins  tiecause  of  its  machin- 
ability  and  ability  to  withstand  corro¬ 
sion  from  moisture  and  jietroleum  oils. 

Such  parts  in  both  electrical  and 
mechanical  equipment  play  a  far  more 
important  role  than  is  indicated  by 
their  size  and  cost  alone.  W’lth  s;itis- 
factory  performance  of  a  complex 
assembly  so  de¬ 
pendent  upon  a 
small  but  vital 

#  spring  part,  it  is  es¬ 
sential  that  the  ma¬ 
terial  selected  fully 
meets  the  require¬ 
ments  of  the  appli¬ 
cation.  Bridgetxirt's 
Laboratory  will  be 
glad  to  work  with 
manufacturers  in 
the  selection  of  al¬ 
loys  of  the  compo¬ 
sition.  temfier  and 
surf.ice  quality  that 
will  assure  long, 
trouble-free  service. 


greater  quantities 
than  the  other  two 
grades  of  copper  for 
bus  bars,  conductiv¬ 
ity  wire,  switches, 
terminals,  contacts, 
etc.  This  metal  con¬ 
tains  a  small  quan¬ 
tity  of  copper  oxide 
and  its  conductivitv 
IS  set  at  101%. 

Deoxidized  cup¬ 
per  has  a  conduc¬ 
tivity  of  R5%  and 
IS  used  for  various 
tube  applications 
In  the  sheet  form. 
It  IS  suitable  for  op¬ 
erations  where  ex¬ 
tra  deep  draws  and 
flanging  are  re¬ 
quired 

Oxygen  free  copper  does  not  contain 
cuprous  oxide  or  phosphorus.  It  has  an 
exceptionally  high  ductility  and  the 
highest  electrical  conductivity  of  the 
three  types  mentioned.  Where  a  high 
ilegree  of  electrical  efficiency  is  neces- 
sarv,  this  metal  is  norm.illy  utilized 


iwr  |Mnt  (0|>fMRr  »h««1<nA  nrit*  Rixl  khortinf  di«c«  tn 
<  <nirt**v  iiwluBtn»«.  K>jiiir«i*f.  New  Yotk 


Copiwi  wire  sh«*et  and  tulie  as  well 
■  fic<-  mat  hilling  tiiass  nxl  are  an  in 
Wgial  p.iit  of  the  illustrated  1  10- volt 
00  .  self  iiidiictioii  motor. 

Kiiameled  copja-i  wire  is  used  for 
tke  windings  of  the  st.itoi  which  set  up 
tke  magnetic  fields  .As  a  means  of  con 
ctiitfatiiig  the  m.ignetic  flux  in  thev 
telds.  extiuded  .ind  drawn  irctangular 
a  i  tula'  IS  cut  into  narrow  sections 
and  two  pieces  .ire  ins<*rftxl  opposite 
each  othet  in  the  l.imin.itions  as  shail- 
tng  bands 

In  the  rotoi ,  two  tilanked  and  pierced 
copiK'i  washets  ale  used  as  shorting 
lings  Cold  headeil  lopjcer  piles  are  in 
seited  thiough  thesx*  discs  and  lamina 
lions  and  Ixilh  ends  ale  copjier  weldeil 

Two  fi,.e  machining  brass  bushings 
are  use<l  as  sp.icing  elements  between 
the  lotoi  emts  and  the  t<earings  on  the 
shaft 

Three  m.iin  t\  jh's  oI  i-opia-i  ale  coin 
ineiciallv  availatile 

Electiolytic  tough  pitch  is  used  in 


Sto^  lifht  twiiih  tor  hydrsulK'  brak*  EyEtan),  Ehowtnf  compunrot  parts 
CourtMy  Fmao  loduEtriaf  locurporatad,  Roch«Et«r.  N.  Y. 


MILLS  IN 

BRIDGEPORT.  CONNECTICUT 
INDIANAPOLIS  INDIANA 


BRIDGEPORT  BRASS  COMPANY 
BRIDGEPORT  2,  CONNECTICUT 
/V  Bstat/irbrnd  J663 

DtttrM  OHicm  and  Wora- 
kouME  IB  ^riaetpoJ  CiMbb 


/a  Caauttu 

Atoroa^  Cuppar  aas^  Bro««  Lii 
Mi>a/rao^ 
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EXCEllENT  FREQUENCY  RESPONSE  hhIi 

il\  of  0.1  lolfs^  fH'ttk  tn 
tnrh  —  <lf)Hn  i  «lh  at  l*>  iii#‘gar\ flr^. 


announcing 


i 


demonstrates... 


A.  Signal  Delay 

B.  Transient  Response 

C.  No  High'Frequency  Overshoot 

D.  Undistorted  Deflection 

i.  Sweep  Linearity  and  Speed 

F.  Time  Calibration 

G.  Amplitude  Calibration 


lirrr,  woven  around  the  quantitative  investigation 
of  a  0.23  tnicrosecund  pulse,  is  a  graphic  account 
of  the  |>erformance  features  which  make  the  Type 
.30.')  an  excqrlionally  fine,  high-fre(|uency  cathode* 
ray  oscillograph. 


Time  and  voltage  calibration,  together  with  circuit 
refinements  which  make  possible  a  more  accurate 
qualitative  presentation,  add  to  the  cathode-ray 
oscillograph  a  remarkable  quantitative  precision  — 
invaluable  to  laboratory  research. 


A  SIGNAL  DELAY  built  into  the  Y-axis  amplifier  in* 
8ur«-s  complete  display  of  the  steep  pulse  rise.  As 
illustrated  by  the  portion  “A”,  the  10' c  point  of  rise 
d<»es  not  occur  until  sometime  after  the  sweep  starts. 
V  axis  frequenev  response,  shown  on  reverse  side, 
mdudes  the  jwrformance  of  the  signal-delay  line. 

B  EXCELLENT  TRANSIENT  RESPONSE  -  wholly 
rsvntial  to  the  profier  studv  of  high-sj>ee<l  phenom 
ena  —  is  depicted  by  the  rise  time  which  is  repro¬ 
duced  without  appreciable  liegradation.  .A  rise  time 
»d  O.OI  microsecond,  or  greater,  will  l>e  reproduced 
as  a  ris«-  time  not  exceeding  0.0.)  microsecond. 

C  NO  OVERSHOOT  is  observed  even  on  extremely 
steep  wavefronts.  The  low-frequency  response  limit 
IS  a  .')',  slope  on  a  30-cycle  squarewave.  .As  shown 
on  the  frequency-res|H)nse  curve,  there  is  no  jmsitive 
sliqie  above  the  mid  fre<|uency  range.  Since  the  res- 
(Hinse  tajM-rs  off  so  slowly,  the  Tyqve  303  is  usable  at 
frequeiu  ies  Ih'voiuI  10  megacycles.  The  synchro- 
nuing  circuits  will  lock  in  sine-wave  signals  as  high 
as  2o  megacycles. 

D  UNDISTORTED  DEFLECTION  provided  by  the 
Y-axis  amplifier  is  2. .3  inches  for  unidirectional 
pulses,  \n  equivalent  undistorted  deflection  of 
3  inches  is  available  for  symmetrical  signals  and 
niav  l>e  positioneii  over  the  useful  area  of  the  cath- 
(xle-ray  tiilie.  Kven  at  the  highest  attenuation  ratios, 
the  ^-axis  input  is  not  frequency  sensitive,  as  shown 
by  the  illustrated  pulse  wnich  has  l*een  attenuated 
4tHN  •  times.  The  ilirect-coupled  X-axis  amplifier  of 


the  Type  303  will  provide  over  5"  of  undistorted 
deflection. 

E.  SWEEP  SPEEDS  available  in  the  Tyqie  .303  make 
possible  a  presentation  which  is  practical  for  quali¬ 
tative  and  quantitative  analysis  of  a  pulse  as  short 
as  0.23  microsecond.  Both  driven  and  recurrent 
sweeps  are  continuously  variable  from  O.l  second  to 
5  microseconds.  Through  sweep  expansion,  sweep 
length  is  variable  from  a  fraction  of  an  inch  to  an 
effective  .30  inches,  any  portion  of  which  may  lie 
positioneil  on  the  screen.  shown  above,  even  at 
the  fastest  sweep  range,  the  sweep  is  extremely  stable 
and  linear.  Notice  the  absence  of  jitter. 

F.  TIME  CALIBRATION  in  the  Ty|>e  .303  is  accom¬ 
plished  by  substituting  a  damped  sinewave  for  the 
signal.  Double  exposure  by  photographic  recording 
of  calibrating  sinewave  and  signal  provides  a  {>er- 
manent  quantitative  analysis  of  the  signal.  In  addi¬ 
tion  to  the  lO-megacycle  signal  shown  above,  cali¬ 
brating  frequencies  of  10  KC.  KM)  KC.  and  1  MC  are 
also  available.  .Accuracy  of  time  calibration  is 
within  3-' I . 

G.  AMPLITUDE  CALIBRATION  completes  the  precise, 
<|uantitative  analysis  of  the  signal.  .A  built-in,  regu¬ 
lated,  vcitage-calibrator  provides  peak-to-peak 
signals  of  0.1,  1.0.  10.  and  1(M)  volts.  Similar  to  time 
cahbration,  the  amplitude  calibrating  s<]uare  wave 
is  substituted  for  the  signal.  Amplitude  calibration 
is  accurate  within  5' I . 


price  ^820.00 


FOI  COMPLETE  DETAILS  WRITE  for  bvillotin  TYPE  303 


ALLEN  B.  DUMONT  LABORATORIES,  INC.  Instrument  Division  1000  Main  Avenue,  Clifton,  N.l. 


1 


i 


ivitA.  CAt 


Boon  to  engineering  and  research  laboratories,  this  new 
Speedomox  Recorder  automatically  plots  a  continuous,  accurate 
curve  showing  the  relationship  between  ony  two  variables 
brought  to  the  instrument  in  the  form  of  d-c  signals.  Gone  are 
those  hours  of  tedious  compilation  and  point-by-point  plotting 
of  data. 


Just  glance  at  these  typical  curves  and  note  the  instrument's 
remarkable  versatility.  Its  big  10"  chart  provides  remarkably 
complete  detail.  Potential  applications  are  as  broad  as  a  re¬ 
searcher's  imagination. 

This  new  X-Y  Recorder  has  two  electronic  circuits,  one  for  each 
function.  X  corresponds  to  horizontal  pen  travel;  Y  to  up-and- 
down  movement  of  the  chart.  Input  voltage  can  be  as  low  as 
2.5  mv  for  X;  10  mv  for  Y.  Response  time  is  amply  fast — just 
2  see  for  full  scale  pen  travel  IX);  4  sec  per  10"  of  chart  (Y). 

For  details,  send  for  Folder  EM9-420(1|.  Write  us  at  4979 
Stenton  Ave.,  Philadelphia  44,  Pa. 

Jrt  Ad  (W«  4}0(}| 
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3  TYPES  Of  Dickers 

MAGNETIC  AMPLIFIERS 


...designed  to  give  you  better  control  — ot  lower  cost 


Vi’hitc»cr  your  lontrol  rjptT- 

jiion  ncctU  in  power  .  .  .  pi-rformanie 
.  .  .  ^nd  economy  .  .  .  you'll  hnil  a 
\'iiker»  Siantlarii  Magnetic  Amplifier 
dial  ic  tailoretl  lo  gice  your  control 
re(|uiremenls  iliece  benefilc; 

•  NO  MAINTENANCE 

•  HIGH  PERFORMANCE 

•  RUGGED  CONSTRUCTION 
No  Moving  Parts 

•  NO  WARM-UP  TIME 

•  A  C  OR  D  C  CONTROL 
A-C  or  D-C  Output 

•  RESPONDS  TO  SUM  OR 
DIFFERENCE  OF  SEVERAL  SIGNALS 

•  ALLOWS  ELECTRICAL  ISOLATION 
BETWEEN  CIRCUITS 


III 


,TlVj 


as 


f- 

-nil 


Kof  60  cps  pDwer  sources 


maximum  output 


ptiwers  from  *  2  to  1200 


ror  60  cps  power  sources 


maximum  output 


powers  from  6S  watts  to 


366c»  watts. 


'  TYPICAL  APPLICATIONS 

Servo  Mcchanivms  •  Line-to-Iine  Voltage 
Regulators  •  Hydraulic  Transmission 
(iontrols  •  A-C  and  D-C  Cjenerator  Volt¬ 
age  Regulators  •  Speed  and  Frequency 
Regulators  •  Lamp  and  Furnace  ( Controls 
Temperature  Regulators 
,  Time  Delay  Devices 


NOW 


III 


III  I  l.r'I'I.N  20-A,  which  licic 
ciinttvnccil  charac'icricricv  of 
ihc  complete  line  of  Vickerc 
.Siandarii  MaRneiic  Ampli- 
here.  Vt  rue  for  your  copy 
loclay'  IMeace  make  requeci  on 
your  leiierheacl.  '* 


VICKERS  ELECTRIC  DIVISION 


I 


I 


Mr.  bberg  Proves  A  Point . . . 


regardless  of  how  fough  the  service,  Eimoc 

)'  ' 

4E27A  pentodes  perform  better — longer. 


R  A  ISBERG  CHIEF  ENGINEER  KRON  TV 


4E27A  i»  by  no  moons  llmitod  fo 
sorvico  in  TV  fronsmiHors.  Its  ru99«d 
inttrnol  structurts  ond  pyrovoc  ploto 
providt.  in  convtntionol  omplifior  or 
oicillotor  strvico  ovon  for  9rootor  tubo 
lifo  thon  is  indicotod  in  tho  sovoro  tosts 
roportod  by  Mr.  Isbtrq. 

THis  now  Eimoc  ptntodo  is  rofod  ot  t2S 
watts  of  plot*  dissipation.  Low  ^rid  plate 
copocitoncos  mako  it  aicaptionaily  stabio 
and  its  Kigh  powar-gain  cbaractarisfics 
•  nabU  dalivary  of  raUtivaly  larga  output 
with  low  driving  powar. 


COMPLETE  DATA  ON  THE  EIMAC 
4E27A  BEAM  POWER  PENTODE 
IS  AVAILABLE  UPON  REQUEST. 


KKON-FM 

•“  *u 


hr.  D.  a.  - 


'-‘““-Jsr'snLr  *- 

907  hltto  ^ 

909  .in 


Pw-t  .f  U» 


v'ij' 
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REVERE 
COPPER  AND 
BRASS  HELPS 


Thr  nr«r>l  (  rtnlcy  I'clcxition  (!ahinci«  arr  Mrik 
inK  rK«mpln  ol  h«)%»  topper  and  hravt  tan  Sr  utrd 
to  Ki%r  prodiii-|t  wire  appeal  ae  well  at  serer  a 
tililiiarian  purpose 

Ail  modriv  iwo  ot  whith  arc  shown  aNoc,  are 
equipped  with  ((IraminK  Serels  whiih  frame  the 
irtrvition  wreent  They  are  made  for  the  Ooeley 
(  orporaiion  from  Krsere  ‘X)-I(f  (  ommeriial  Kronre 
I'he  lahle  model  shown  it  equip|sed  w  ich  two  loniroi 
rteutsheont  drawn  from  this  wmr  metal  h>  the  Rr\ 
fnicinrerinit  (  ompany,  <  ineinnati,  Ohio.  I'he  taSle 
mostrl  alto  hat  tws>  ttnpt  of  (HUS'  Resere  Soft  t  op- 
fser  of  M  j"  width  on  the  under  tide  of  the  top  of  the 
lahinrt.  Iltit  acts  as  an  insulator  hy  tonduitinit  ant 
heat  generated,  away  from  the  wiHHfrn  cahinrtt.  Foi, 
although  topper  it  the  Sett  heat  conductor  of  the 
commeriial  metals,  when  highly  polished  it  disti 
pates  rather  than  aStorbt  heat 


Note  on  the  console  model,  shown  aSose,  how  the 
three  Resere  Hrass  TuSet  add  a  touch  of  luxury  and 
richness  to  the  caSinet. 

Perhaps  Resere  Copper  or  Hrass  or  one  of  its  other 
metals  or  alloys  can  help  in  the  development  and 
improsement  of  your  prixiuct.  >X  hy  not  call  the 
nearest  Res  ere  Sales  Office  ansi  sch'' 


COPPER  AND  BRASS  INCORPORATED 


Ma/ .  rA«(4f*.  ///..  L^t  Amgtltt 

.N>m  R^mf.  S.  Y. 

Ojjfctri  /•  Ontrtkmt^ri 
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Ti„  Tiernfy  n!lprlrical  Manufacturing  Com¬ 
pany.  Seattle.  W'asliington.  founcfetl  in  1933.  repairs  and  manufactures 
(li>trilnitiun.  power,  and  special  transformers,  and  also  repairs  and 
rewinds  any  t>|>e  or  size  of  motor. 

I. live  many  other  repair  shops  and  smaller  manufacturers,  Tierney  has 
discos ered  what  the  larger  manufacturers  already  know— that  it  is  profit¬ 
able  to  standardize  on  N'atvar  products. 

.'Ml  N'atvar  (lexihle  insulations  are  consistently  uniform,  no  matter  when 
cr  where  purr  based.  I  hey  are  immediately  available  either  from  your 
Wholesaler’s  stocks  or  direct  from  our  own. 


THE  NATIONAL  VARNISHED  ERSdITCTS 


^  TtUphont 

Itahwoy  7-tSOO 


Cobt*  Addrcit 
NATVAI:  Rahway,  N. 


^  Ljyu^otatiaK. 
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These  stur«Iy  little  Statkpole  I  K  type  cttntrols  handle 


itta^es  more  ilependably  than  most  controls 


that  are  a  j;oo«l  hit  lar^;er  in  si/e.  Less  than  an  inch  in 


diameter,  they're  lonsersatiselv  rated  at  .S  ss  att  lor  use 


ss  here  soltaj;e  across  the  units  lioes  not  exceerl  ,SSO 


s«>lts  tor  linear  tapers,  or  utr  non-linear  ones  having 


a  taper  of  no  less  than  lOVi  of  the  total  resistance  at 


rotation,  provided  that 


attage  capaiity  lor  a  wide  va- 


Thus  there  is  plenty  ol  w 


rietv  ol  present  day  uses  including  many  television 


applications.  Stack  pole  1,1’  type  controls,  slightly  larger, 


are  rated  6  watt  at  linear  taper  if  SOO  volts  is  not  ex 


provided  that  2M>  vcilts  is 


I  K  controls  arc  available  as  concentric  shaft  duals. 


Cofnpon0nf%  Ofviffon 


STACKPOLE  CARBON  COMPANY 


ST.  MARYS,  PA 


-  DUAL  ; 
CONCENTRICS 
FOR  TU 


TYPf 


bo* 


•wMcb 


wMb*M« 


.  TYPE  LRD 

I  wbb  Sr  ST  Mo* 
f  twHck 


We  are  specialists  in  sheet  metal  fabrication  with 
over  25  years'  experience  in  our  craft. 


We  have  the  most  modern  painting  and  finishing 
department,  which  is  completely  dust  proof,  and 
equipped  with  the  newest  water-washed  spray 
booths  and  baking  ovens. 

We  are  geared  to  produce — at  the  right  cost  for 
Its  specifications — anything  from  a  simple  box  or 
chossis  to  the  lorgest  transmitter  housing — and 
in  any  quantity. 

In  short,  we're  ot  your  service  for  sheet  metal 
fabrication  at  its  best  And  we  mean  service! 


We  have  some  of  the  most  ingenious  men  in  the 
industry — especially  in  our  engineering  depart¬ 
ment  and  among  our  technicians. 


We  have  70,000  square  feet  of  ultro-modern  plant, 
with  every  up  to-date  aid  in  the  way  of  tools,  dies 
and  machinery. 


215-63rd  STREET.  BROOKLYN  20.  NEW  YORK 

ELtCTHONICS  -  Sepfember,  1950^.  ,  nil  /  t  I  Q  I 
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AS  A  NULL  INSTRUMENT  MEASURES  Con- 

ductances  and  Susceptance^.  of  either  sign,  from  1 
millimho  to  400  millimhos  ( 1,000  ohms  to  2.5  ohms) 

AS  A  DIRECT-READING  DEVICE  DHERMINES 

Magnitude  of  Reflection  ('oefficient  of  coaxial  sy  stems 
and  Magnitude  t>f  unkno^\  n  Impedance  and  Admittance 


MITE 


AS  A  COMPARATOR  INDICATES  EQUALITY 

of  one  Admittance  to  another  and  the  degree  of  de¬ 
parture  of  one  from  the  other. 

REPRESENTINCj  an  entirely  new  and  unique 
.  technique  in  instrumentation,  the  new  (i-R  Type 
1602-A  U-H-F  Admittance  Meter  makes  possible  rapid, 
simple  and  accurate  measurements  of  impedance  in  the 
range  between  the  upper  limit  of  consentional  bridge 
circuits  and  the  lower  limit  of  practical  slotted  lines  — 
70  to  1,000  Me.  (\X'ith  an  accessory  lype  874-1.30 
Air  Line,  range  can  be  extended  to  50  Me). 


,  I  hrough  the  use  of  three  adjustable  loops,  this  Meter  samples  the  currents  flowing  in  three  coaxial 
lines  fell  from  a  lommon  source  at  a  common  junction  point.  For  Admittance  measurements  one  coaxial 
line  IS  tonneitevi  to  the  unknow  n  and  the  other  two  to  Conductance  and  Susceptance  standards. 


Operating  and  design  features  include: 


PRACTICAL  OPERATING  RANGE  of  ^(10  micromhos 
III  1 ,00(1  niillinihos 

DIALS  CALIBRATED  in  (  onduitoc  anil  Susccptivi- 
i oiiipoiu'iiis  ol  ihr  unluiown  Silmittancc 

DIALS  DIRECT-READING  at  the  opierating  IrequcnC) 
when  the  Muh  (suppheii  with  the  instrument)  is  set  to 
that  treqiieni  \ 

CALIBRATION  inile|H mlent  of  Irequencs 

BUILT. IN  ACCURACY  inilepemlent  of  the  calibration 
t'l  an  i  sternal  ileteitor  or  ({enerator 

VERY  SIMPLE  TO  MATCH  the  unknown  to  SO  ohms 

METER  INDICATION  show  s  approach  tow  ari!  matching; 


•  HIGH  ACCURACY  for  both  t.oniluctance  and  Sus¬ 
ceptance:  from  0  to  20  millimhos  (5'o  +0.2 
millimhos); 

20  to  OO  millimhos  a:  S  \  m  Ai  t  mi  LIIPLS  ING  FAtTOR/^; 
an  unknown  can  be  compared  to  an  arbitrary  standard 
with  still  higher  accuracy 

•  A  SMALL,  LIGHTWEIGHT,  PORTABLE  and  COMPACT 
UNIT,  ideal  for  field  use 

•  ACCESSORIES  SUPPLIED:  Type  87.f.>X’.M  SOohm 
Termination  for  use  as  (  onductance  standard;  one 
Type  1602-P2  Adjustable  Stub  (70  to  500  Me)  and 
one  Type  1602.P1  adjustable  Stub  (150  to  1,000  Me) 
for  connections  to  generator  and  detector. 


TYPE  1602-A  U-H-F  ADMITTANCE  METER,  $295.00 


The  picture  atxice  shows  a  typical  set-up  of 
the  Aiimiltance  Meter  in  use  with  standards 
and  unknown  connected.  The  Kcnerator  is 
a  t  ype  I20N-A  I'nit  Oscillator  and  the  null 


quency  converter.  The  unknown  admit 
tance  being  measured  is  an  experimental 
u-h-f  transformer.  For  such  a  set-up  the 
equipment  required  in  addition  to  the  ac- 


detector  is  a  communication-type  receiser,  cessories  included  with  the  Type  1602-A 
with  a  second  L'nil  Oscillator  and  Type  Admittance  Meter  and  a  communicaiion- 
H74-.VIK  .Mixer  Kectiher  acting  as  a  fre-  type  receiver,  is  described  below. 


TYPE  1208-A  UNIT  OSCILLATOR  —  65  to  500  Me 


I  his  IS  a  small,  compact,  convenient-to-use  accurate  to  2^2,  with  a  warm-up  drift  of 

and  very  wide  range  oscillator.  I'he  tuning  0.5%.  Into  50  ohms,  the  output  power  is 

system  IS  a  combination  of  a  variable  100  mw  at  any  frequency,  and  500  mw  at 

capacitor  and  a  variable  sliding-contact  center  frequency.  This  oscillator  is  de- 

inductor,  with  capacitor  plate  shape  to  give  signed  especially  for  use  with  the  Type 

approximately  logarithmic  dial  reading  in  1 205- A  Unit  Power  Supply.  TYPE  I20E-A 

frequency.  1  he  frequency  calibration  is  UNIT  OSCIILATOR:  $190.00 


This  is  a  recent  addition  to  the  G-R  Type 
H74  (.oaxial  Flement  Line,  designed  for  use 
as  a  mixer  in  a  heterodyne-frequency  con¬ 
verter.  NX  ith  this  mixer,  signals  from  a  local 
oscillator  at  from  50  to  5,000  Me  are  com¬ 
bined  with  the  signal  input  over  the  same 
frequency  range  to  produce  a  converter  out¬ 


put  from  O  to  40  Me  so  that  a  standard 
communication-type  receiver  may  be  used 
as  the  detector,  i'he  Type  874-MR  consists 
of  a  crystal  rectifier  across  a  short  coaxial 
line,  with  a  2  50-ohm  termination  resistance 
in  series.  TYPE  EPa-Mt  MtXEK  RECTIPIER: 
$35  00 


I'his  power  pack  is  designed  especially  for  furnishes  ample  power  to  operate  a  Type 

use  with  the  new  (i-R  Tnit  line  of  equip-  1 20H  or  Type  1209  Unit  Oscillator,  the 

ment,  convenient  plug-in  connectors  being  output  voltages  being  6.3  at  2.5  amperes, 

provided  to  transfer  filament  and  plate  and  500  at  50  ma.  TYPE  1 305-A  UNIT  POWER 

voltages  to  the  various  amplifiers  and  SUPPLY:  $55  00 

oscillators  available.  The  power  supply 


TYPE  874-MR  MIXER  RECTIFIER 


TWS-A 


•74.MR 


TYPE  1209-A  UNIT  OSCILLATOR -- 250  fo  920  Me 


TYPE  1205-A  UNIT  POWER  SUPPLY 


this  Unit  Oscillator  uses  a  butterfly  circuit 
as  the  tuning  element.  Its  frequency  calibra¬ 
tion  IS  accurate  to  1*'^  with  a  warm-up  drift 
of  0.2'  .  The  output  power,  into  50  ohms, 
IS  lOO  mw  at  any  frequency  and  400  mw  in 
the  center  of  the  range.  Amplitude  modula¬ 
tion  of  50'c  >t  audio  frequencies  can  be 
produced  by  an  external  source  of  40  volts. 


Input  impedance  is  about  8,000  ohms. 
The  Type  i000-P6  Crystal  Diode  Modu¬ 
lator  can  be  used  with  either  of  these 
oscillators.  Accessories  Supplied  with  both 
Unit  Dscillators  are:  Type  874-R20  Patch 
(.ord.  Type  874-P  Panel  Connector,  and 
Type  874-C  Cable  Connector.  TYPE  1 309- A 
UNIT  OSCILLATOR:  $235.00 


27S  Massachusetts  Avenue,  Cambridge  39,  Massachusetts 

88  WiRt  St^  Now  Vorfi  S  92t  S.  Michigon  A«o.,  Chicago  S  IWW  N.  SowarA.  St.,  Lot  Angolas  M 
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Tuner  Complaints  reduced  to  . . .  0  vIP  ■ 
with  the  use  of  Corning  Metallized  Glass  Inductances! 


with  an>  length  leads  or  just  solder  spotted.  1  tasking  is 
assured  hy  line  trimmer  adiustments  and  consistently 
accurate  inductance  ratings.  There  is  no  time-cnnsuming 
adiustment  ol  coils  as  with  inaccurate  or  less  substantial 
inductances. 

All  ol  the  abose  i^ualits  points  regarding  (Corning 
metallired  coils  allord  a  precision  inductance  section  of 
the  tuner  at  an  oserall  cost  comparable  to  less  stable  coils 
plus  compensating  units. 

Vt'hateser  your  high  Irec^uencs  inductance  reciuirc- 
iiirnts.  (.orning  Metallired  (class  Inductances  can  be  de¬ 
signed  to  ht  them  exactly.  I’nilorm,  sariable  or  double 
pitch  windings  are  as  easily  manufactured  as  are  hxed 
tuned,  permeability  tuned  or  permeability  tuned  induct- 
ance-trimmjrr  combinations. 

I  et  Corning  engineers  help  you  reduce  tuner  complaints 
and  improse  equality .  Vi’rite  tor  tunher  information  today. 


A  leading  telesision  manutai turrr*.  in  a  run  ol  user 
(ai.lNM)  sets,  has  had  only  IS  complaints  resulting  from 
faulty  tuners.  I  here  are  giHid  reasons  for  this.  One  of 
them  IS  the  fact  that  (.orning  Metalli/ed  (>lass  Induct¬ 
ances  are  included  in  the  design. 

I  he  integral  contact  ol  hrect-on  metallising  with  the 
s{sfsial  glass  form  makes  (  orning  Inductances  inherently 
stable  Drift  is  negligible,  esen  under  unusual  leni|>era 
ture  c  hanges. 

lough  and  durable,  (orning  Inductances  are  not 
damaged  bs  rr|seatcd  handling  I  hes  are  unaffected  hy 
sibration  I  he  smooth  glass  wall  assures  noiseless  tuning 
I  hes  will  gise  years  of  trouble  free  sersice.  When  a 
reseiser  is  shipfsed  from  the  factors  sou' know  it  will 
Stas  in  alignment— somplaints  are  minimi/ed. 

I  hat  s  lust  part  ol  the  stors  (orning  Inductances 
make  assembly  rapid  and  eass  Installed  bs  ordinars 
soldering  or  grommeting  niethodv  thes  tan  be  obtained 


CORNING  GLASS  WORKS 


tlftlRONK  SAl  f  s  l»l*AK  I  Mf  M 
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SECTIONAL  VIEW 
of  solid  molded 
rotittor  oloment. 


INTEGRAL  MOLDING 


derod  connectioits 


Any  Resistance-Rotation  Curve 

can  be  permanently  molded 
Type  J  Bradleyometer 


The  Type  J  Bradleyometer  con  be  built  to  produce 
any  resistance-rotation  curve  because,  during  manu¬ 
facture,  the  solid  molded  resistor  con  be  varied  in 
resistance  throughout  the  circumference  of  the  ring. 

It  is  not  a  film  or  paint  type  resistor.  The  resistor 
unit  is  molded  as  one  piece  with  terminals,  face  plate, 
and  threaded  bushing  imbedded  in  the  molded 
piece.  After  molding,  the  resistor  material  is  no  long¬ 
er  affected  by  heat,  cold,  moisture,  or  age.  The  con¬ 
tact  brush  actually  improves  with  oge. 

Type  J  Bradleyometers  con  be  supplied  in  single, 
dual,  or  triple  unit  construction  for  rheostat  or  poten¬ 
tiometer  applications.  A  built-in  line  switch  is  an  op¬ 
tional  feature  on  single  and  dual  models.  Specifica¬ 
tions  sent  upon  opplication. 

Allen-Brodley  Co. 

110  W.  Greenfield  Ave.,  Milwaukee  4,  Wis. 


FIXED  &  ADHISTABLE  RADJP  RESISTORS 
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Scotch 

BMANO 

Electrical 

Tape 


7  super-thin  tapes 
in  this  compact  TV  coil 


Eight  feet  of  tope  holds  and 
insulates  3  miles  of  crowded  wiring 


Crowilrd  TV  (ictlrction  coils  net  complete  insula 
tion  with  ‘'Si'OTi'H"  Klectrical  Taiies  At  the  Crosley 
I )i vision  o(  AVCO  Manufacturinn  Corp.,  Cincinnati, 
Ohio.niiiet  V  sixinchrsof  7»iifferent  tyiX’S  of  "SCOTCH" 
tlectiical  Ta|>e  protect  f/irc«*  nii/es  of  wire  inside 
tlie  i-oil  housinnl 

You  nf*  hmh  dielectric  and  mechanical  strennth 
coinbineil  with  thin  calii>cr  in  "SCOTCH"  Electrical 
Tajies.  They’ie  pressuie  sensitive,  clean  to  handle, 


take  up  little  room.  There  are  over  30  different  tape 
formulations — many  tyiics  of  backings  and  electrical 
tyi>e  adhesives,  including  vinyl  plastic,  acetate,  cloth, 
treated  paper,  glass  cloth  and  neoprene.  In  addition, 
there  is  new  No.  880  Filament  Tape  —  practically  un¬ 
breakable,  with  strong  fibers  running  lengthwise.  It 
holds  the  channel  retainer  anti  nut  in  place  —  takes 
the  place  of  a  steel  band  —  rapidly  and  easily  apnlied. 
For  full  information  mail  coupon  to  Dept  ES  950 


MINNfSOtA  MINING  S  MfO  CO 
900  Fuwqwtor  Avo 
S»  Foul  6. 


ipioto  lin*  of  SCOTCH 


NAM( 


ADOtlSS 


u » A  k,  Minnesota  Mining  a  Mfg.  co.,  u 

h  Kiaikl  PrrMUtr  wnaitivr  Ta|<r>  S..rt.h  Rr.  iw.lin*  Tap»,  ■  Un.lrraral  Rubban/a.l  C. 

KriV.  t,*»  Sl«lii.«  Sairty  Walk  N  .ti  Slii.  Siitla.  iii«.  JM  Aillwaiyra,  "JM  Abra.ivr. 

!*»>.. IS  CCt'  Sa.  ta,IM  S  f  a  la  Canaan  CASAtXAN  DUiU  ABlAM»tS  ItD .  Iraallowl  On»o, 
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SIONAL  GENERATOR 


-hp-  614A  UHF  Signal  Generator 

Direct  reading  output,  accuracy  ±1  db... Constant 
internal  impedance,  SWR  3  db... Direct  frequency 
control. ..External  modulation  0.5  microseconds 
pulses  to  square  waves. ..CW,  FM,  pulsed  output. 


I  hi^ntw  Ijp  generator 

sa\e  you  hours  ot  time  and  work  in 
making  L'HI'  mtasurtmtnts  be¬ 
tween  H(M)  and  210<t  me.  Its  many 
different  moslulation  and  pulsing 
(apahilities  mean  these  man-hour 
eionomies  lan  be  applied  to  a  wide 
variety  of  measurements  reieiser 
sensitivity  and  aliy;nment,  siy;nal-to- 
noise  ratio,  lonversion  y;ain,  stanil- 
inyt  wave  ratios,  antenna  y;ain  and 
transmission  line  iharaiteristus,  to 
name  but  a  lew . 

(  arrier  trei|uen(.y  in  nu  lan  be  set 
and  read  direitly  on  the  lary;e  central 
funiny;  dial  R-f  output  from  the  kly¬ 
stron  oscillator  IS  also  directly  set 
anil  read  in  microsoltsor  db.  No  cal¬ 
ibration  charts  or  tedious  intcrjsola- 
tion  are  necessary.  And  thanks  to 
the  unii|ue  />/»-  automatic  traikiny; 
mechanism,  no  voltage  ad)ustmenfs 


are  needed  duriny;  operation. 

R  f  output  rany;cs  Irom  0.1  \olt  to 
O.l  microsolt.  Output  may  be  con¬ 
tinuous,  pulsed,  or  frecjuency  mod¬ 
ulated  at  power  supply  frcciuemy. 
The  instrument  may  be  mexiulated 
either  externally  or  internally  and 
may  be  synchronized  with  positive 
or  ncy;ative  pulses  or  sine  waves. 

liecause  of  its  wide  rany;e,  hiyh 
stability  and  sersatile  usctulness,  this 
new  hp  siy;nal  generator  is  adapt¬ 
able  to  almost  any  uhf  measuring 
need.  'I  he  instrument  is  available  for 
early  delicery.  Contact  your  l>p- 
tield  represcntaticc  or  write  direct  to 
factory  for  complete  details  and  tech¬ 
nical  specifications. 

HEWLETT-PACKARD  CO. 

1874-0  Mtll  Rm4.  ANo.  Caltfornt* 
ixport  AfOMft  froxor  A  Hon»«n,  lid. 

301  Cloy  •  Son  fronciMO.  Colif ,  U  S  A. 


SPECIFICATIONS 

FRIQUINCY  RANGli 

800  to  2100  mc-  Soloction  is  mod*  by  moons 
of  o  singto  diroctly  colibrolod  control  covor 
ing  onttro  rang#.  No  chorts  oro  nocossory 
FRIQUINCY  CALIRRATION  ACCURACY: 

*  1%. 

OUTPUT  RANGli 

1  milliwatt  or  .223  volts  to  0.1  microvolt  (0 
dbm  to  —127  dbm}.  Diroctly  colibrotod  in 
microvolts  and  db,  continuously  monitored. 
ATTENUATOR  ACCURACYi 

Within  1  db  without  correction  chorts.  A 
correction  chart  is  provided  when  greotor 
occurocy  is  desired. 

50  ohms.  SWR  3  db  (VSWt  1.4). 
IXTIRNAl  MODUlATIONi 

By  eiternol  pulses,  positive  or  negotive. 
peak  omplitude  40  to  70v.,  0  5  microsec 
onds  to  squore  wove 
FM  MODULATION! 

Oscillotor  frequency  sweeps  at  power  line 
frequency.  Phosing  ond  sweep  range  con 
trols  provided.  Maximum  deviation  approx 
•motely  —  5  me. 

INTERNAL  MODULATION! 

Pulse  repetition  rote  vorioble  from  40  to 
4000  per  second;  pulse  length  vorioble  from 
1  to  10  microseconds.  Pulse  rise  and  decoy 
opproximately  0.1  microseconds. 

TRIGGER  PULSES  OUTt 

1.  Simultaneous  with  r-f  pulse. 

2.  In  odvonce  of  r-f  pulse,  vorioble  3  to  300 
microseconds. 

(Both  opproximately  1  microsecond  rise 
lime,  height  10  to  40  volts.) 

EXTERNAL  SYNC  PULSE  REQUIRED! 
Amplitude  from  10  to  50  volts  of  either  pos¬ 
itive  or  negative  polarity  and  1  to  20  micro¬ 
seconds  width.  AAoy  olso  be  synchronised 
with  sine  waves. 

Oofo  lubjecf  fa  chonge  without  notice. 
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labontoru  instruments 
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_ New  plant  at  Willimaotic, 

Conn. . . .  one  of  the  moit  modern  opera- 
tiont  in  the  screw  industry. 


...at  production 
stops  up  in  NEW 
WILLIMANTIC  PLANT 


American's  pipelines  are  being 
IE  pumped  full  of  ample  supplies  of  all 

IB  types  of  Phillips  and  slotted  fasteners. 

H  Industrial  supply  distributors  and  hard- 

BB  V  1  ware  jobbers  from  coast  to  coast  are 
IB  serve  you  mou'. 

BB  B  ^  For  American's  new  high-production 

^BlB  f  plant  in  VTillimantic  is  now  geared  up 

J  to  meet  all  demands  promptly  and 
/  efficiently.  And  this  production  is  fur- 
ther  augmented  by  the  American 
plant  at  Norristown,  Pa.,  while  dis- 
tribution  is  kept  on  a  "delivery  now" 
basis  by  large  warehouse  stocks  in 
•rsiSJiw"  Norristown  and  Chicago. 

^*^****  $o  today,  if  you  want  action  on  orders 

_  for  Phillips  and  slotted  fasteners 

.  .  .  just  mark  those  orders 
L^BHISS9  "AMKRICAN  "! 

"  AMERICAN  SCREW  COMPANY 

WIUIMANTK.  CONN  mmd  NOCAISTOWN.  PA. 

*  at. 

fcc  I  AiMOA  ST  SOI  STfrnmsoN  cioo 
oACAoo  1 1  offTcorr  s 


NorriMown.  Pa.,  plai 
Ameritan  priHluttum 
a  (umpirle  lint- 


I.  now  a  full-wale 
unit  manufaiturint: 


(  hiiatto  VCarehimw  in  Norih  Pier  Termi 
nal.  SH*r  K.  Illinois  St.,  (  hiia^o.  III. 


September.  1950  —  ELECTRONICS 


UHF  FILTER 
2  AMPS 
30  VOC 


Consecrated 
lality  Output  an 
I  cn  Rule  Service 


God 


DRY  ELECTROLYTIC  CAPACITORS 
MOLDED  PAPER  TUBULAR  CAPACITORS 
"METALITE”  METALUZED  PAPER  CAPACITORS 
RADIO  INTERFERENCE  FILTERS 
HERMETICALLY  SEALED  OIL  PAPER  CAPACITORS 


^llustratid . . .  jmt «  /pip 
of  tb*  (nrecisioM-enpnttrtd 
AST  RON  comfwnenh  for  Television,  Electronie 
tmd  ImdustruU  opplicetions.  May  we  suggest 
Ibot  yon  send  for  complete  illnstroted  catolog 


TROm 


CORPORATIOm 

255  Grant  Airtnue  East  Newark,  New  Jera^=^; 


HIGH  QUALITY  FIXED  CAPACITORS  AND  FILTERS 
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Your  answer,  too,  for 
extreme  precision  in 
remote  indication 
and  controi  systems 

ImijMi  rr»pi)HMVcnc^,  lomplttc  snux>chncis  i)f  opcrj- 
turn  4i>«J  a  hi>{h  torquc/fiKor  incrtu  ratio  make  Kolls- 
nun  likliKtion  Motors  iJcally  suited  foe  use  as  servo  or 
follow  up  motors  in  control  mechanisms.  These  minia¬ 
ture  twi>  phase  units  have  fast  starting,  stopping  and 
reversing  tliaracteristits  and  deliver  maximum  torque 
at  stall  Designed  w  ith  distributed  wound  stators  and 


M)uirrcl-cage  lyjx'  rotors,  they  perform  smixithly  from 
rero  to  maxiinuin  r  p.m ,  w  ith  no  "cogging"  action  in 
the  low-  speed  ranges.  They  may  be  energized  by  two- 
phase  AC  or  by  single-phase,  using  a  pha.se  splitting 
condenser  in  series  with  one  winding. 

The  Induction  Motors  constitute  one  series  in  a  com¬ 
plete  line  of  special  purpose  AC  motors  designed  and 
manufactured  by  Kollsman,  leader  in  the  field  of  pre¬ 
cision  aircraft  instrumentation  and  control.  Among 
those  available,  you  may  find  the  exact  answer  to  your 
control  problem.  If  not,  the  skill  and  experience  of 
Kollsman  engineers  may  be  relied  upon  to  produce  a 
unit  that  fulfills  your  particular  specifications  For 
further  information  regarding  these  motors,  address; 
Kollsman  Instrument  Division,  Square  D  Company, 
80-08  ‘15th  Avenue.  FUmhurst,  New  Y'ork. 


KOLLSMAN  INSTRUMENT  DIVISION 


□  UR 


RE 


D 


COMPANY 


GLCNOALE.  CALIFORNIA 
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TUNG-SOL 


a  new  beam 
power  amplifier 
embodying  all  the 
important  improvements 
in  electron  tube  design  . . . 


Ahf IwH  rvMabilityl 

Th*f«,  in  two  words,  is  the  net  result  of  oil  the  en- 
girteering  which  TUNG-SOL  hos  put  into  the  5881. 
This  completely  new  tube  is  designed  to  operate  in 
circuits  for  wrhich  the  6L6  is  specified  and  is  completely 
interchangeable  wherever  the  6L6  is  now  in  use.  Full 
utilization  of  the  design  and  production  techniques 
which  hove  proved  themselves  over  the  post  1 5  years, 
has  created  this  exceptionally  reliable  tube.  The 
5881  hos  tremertdous  overload  capacity.  It  mointoim 
high  effkierKy  throughout  its  life  and  provides  low 
cost  operation  through  reduced  maintenance. 

The  5881  is  manufactured  under  laboratory  condi- 
tiom  ^accompanied  by  the  most  severe  tests.  It  is 
rugged  both  mechanically  and  electrically.  Here 
ore  six  major  features  which  ossure  its  premium 
performorKe  i 


1.  Olett  hwNen  stem  perwiti  cempeci  constructiee  wMi  hifh 
resistence  te  mechenicel  slieck. 

2.  Rwooerf  micenel  Iew4ess  hese  prevMes  twit  lifetime  elec- 
Iricel  iwswletien  en4  minimise*  hese  leekepe. 

3.  Cathe4e  meteriel*  ef  exceptienol  debility  (fve  more  uni¬ 
form  emission  with  greeter  life  expectency.  Cothode  is  net 
poisoned  by  inectivMy  during  stendby  period*. 

4.  Meximum  control  ef  grid  emission  echieved  by  gold  pint' 
ing  end  cerbonising. 

5.  Zirconium  enede  ceeting  is  mod  ective  under  ovorloed 
conditions  providing  emple  gottoring  ection  te  prevent 
eccumuietion  ef  geses. 

b.  Life  test*  sue  made  under  severe  everloed  cendMens  to 
ossure  odogueto  safety  factor. 

Where  reliable  service  is  essential  in  audio  circuits, 
the  TUNG-SOL  5881  is  o  "must."  Order  it  from  your 
regular  TUNG-SOL  supplier. 


The  TUNG-SOL  engineering  which  ho»  produced  the 
5881  is  constantly  at  work  on  a  multitude  of  special 
electron  tube  developments  for  industry.  Mony  ex- 
ceptionolly  efficient  generol  and  special  purpose 
tubes  hove  resulted.  Information  about  these  and 
other  types  are  available  on  request  to  TUNG-SOL 
Commerciol  Engineering  Deportment. 

TUNG-SOL  LAMP  WORKS  INC.,  NEWARK  4,  NEW  JERSEY 

SAIIS  Otncis  ATIANTa  .  CHICAGO  •  OAUAS  •  DfNVt*  .  DfISOIT  -  lOSANGClES  •  NfWASIC 
AJm  Mt.i  .«  tICIIVING  tUMS.  MINIAlUtl  INCANDfSCfNT  lAMfS,  All  GIASS  SfAlED  seam  MEADIIGMT  lAMPS  and  CUSSENT  INTE»MITTO»S 


O 


SEfTEMMI.  ISSO 


r 


era 


Qleski  Test  Chambers  Ensure  Precise  Control  of 


mperaturr  •  Pressure  •  llumiili 


for  All  Test  Purposes 


Write  for  further  information  or, 
better  still,  request  that  one  of 
our  field  engineers  call  to  discuss 
your  problem. 


•  To  continue  the  accelerated  development  of  oll-we 


accurately  calibrated  instruments 


•  Standard  and  special  test  machines  for  any  t 


without  fully  automatic  humidity  control 

•  Special  cycling  control  with  adlustouM^l^^^^^^^^^Vpen  recorders 
for  life  test  and  moisture  obs 

•  Complete  laboratory  for  " 

•  Research  ond  devei^^ll|& 

•  Complete  r£^j[|H|iBlH||||i|^Hp|(^^^^^m^ce  service  of  obsolescent 
test 

ron  to  stand-by  status. 
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'V(>R*TI 

CQU» 


answer 


SINO  rot  MIUITIN* 

No.  SI0-K&  ciTM  you  full 
on  th«  lino  of  MB  Excitoni 
No.  134-K5  on  MB  Vibration 
Pickups. 


10*0  tt«f«  St.,  Now  Havon  11,  Conn. 


How  to  get  to  the  bottom 
of  vibration  troubles.. 


out  the 


with  this  MB  EXCITER 


mecr  ona  me 

vibration  with  this 

MB  PICKUP 


You'll  And  many  tough  vibration  problems  greatly 
simplified  by  the  information  an  MB  Pickup  sup¬ 
plies.  This  sensitive  instrument  tells  you  how 
much  vibration  is  being  generated  in  your  product. 
It  enables  you  to  check  the  efficiency  of  vibration 
isolation  suspensions.  It  offers  you  a  means  for 
analysing  troubles  from  disturbing  fre<]uencies. 
As  a  quality  control  tool,  it  can  also  be  used  to 
check  whether  vibration  is  within  acceptable  limits. 

This  precision-built  MB  Pickup  has  virtually  no 
lower  limit  to  the  amplitudes  it  can  detect.  Yet,  it 
will  withstand  rough  treatment  and  can  he  used 
for  study  of  high  energy  vibrations  as  well.  At- 
tache<l  to  equipment  under  test,  it  transforms  vi¬ 
bratory  motions  to  electrical  waves  which  you  then 
feed  to  oscilloscope  for  visual  inspection;  or  to 
vibration  meter  or  analyzer  for  quantitative  data. 

Write  for  full  details  and  specifications. 


Here’s  the  versatile  shaker  that  is  help¬ 
ing  many  leading  companies  turn  out  a  better 
product  —  by  shaking  out  “bugs”  and  exposing 
potential  service  problems. 

It  reprmluces  the  vibratory  effect  of  gears  of 
service  within  hours.  Force  and  frequency  are  ad¬ 
justed  with  a  twist  of  the  dial.  Thus,  not  only  can 
you  easily  "scan”  products  and  parts  for  vibratory 
response,  but  also  fatigue-test  them,  even  to  de¬ 
struction.  I'sed  in  conjunction  with  stroboscopic 
light,  MB  Kxciters  permit  you  to  observe  x'isnally 
the  vibratory  motions.  The  shaker  operates  si¬ 
lently,  and  can  help  you  locate  and  eliminate  noise. 

MB  Exciters  are  lieing  used  for  testing  such 
objects  as  tubes,  electrical  components,  assemblies, 
chassis,  castings,  forgings — even  heavy  mechanical 
equipment.  Ix>t  us  show  you  how  to  profit  with  one. 
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MEMO  TO  WELDER  MANUFACTURERS 


Ol-93It/FO-27l 


More  tube-design  know-howl  General  Electric 
pioneered  electronic  controls  for  welding. 

More  precise  G-E  manufacture,  using  highest- 
grade  materials. 

■More  step-by-step  tube  Inspections  — more  top¬ 
rating  final  tests  before  the  product  reaches 
your  hands. 


Ol-St}2 


Exi'KRitN'Ck  is  the  best  ^ui<ie  t«)  dependable  tube  design. 

Heiause  eleetronit  welding  cuntrol  is  a  Ci-E  “first.” 
(ienerul  Electric'  experience  excels.  Twenty  years  ago — to 
name  but  one  example  of  leadership— the  first  electronic 
welder  used  in  the  automotive  industry  was  built  by  General 
Electric.  'Thousands  of  similar  welders  speed  car  and  truck 


GL.5551  FG-271 

Of>«  of  most  wid«ly  ut«d  G-E  igni- 
tront  —  on  •ttoblithvd  favorit*  in 
w«lding  induttry.  With  moR  kvo  domand 
600,  th«  overage  anod«  current  is  30.2 
omp.  Max  ovoroge  anod*  current  of  56 
omp  checkt  with  o  kvo  demand  of  200. . . 
Other  popular  G-E  tgnitront  for  retittonct 
welding  are  the  Gl-5550fGL-415,  GL 
5552IFG-235-A,  and  GI-5553/FG 
258-A.  Ratingt  tent  promptly  on  request 

GL-5822 

Newest  of  the  G-E  ignitron  line,  ond  ex* 
preuiy  designed  for  the  rapidly  growing 
3-phose  welding  field.  Peck  voltage  for¬ 
ward  and  inverse  is  1,200  v,  with  peak 
and  avg  or^de  currents  of  1,500  and  20 
amp,  or  420  and  70  amp  ...  or  1,500  v, 
with  currents  of  1,200  ond  16  omp,  or 
336  and  56  amp.  Straight-line  interpolo* 
tion  on  log-log  paper  is  ollowed  between 
similar  current  points.  .  .  .  Other  G-E  tgni* 
trons  for  3-phase  welding  ore  the  Gl* 
5554IFG-259  B  and  GL-5555IFG-238-IL 
Ratings  gladly  furnished. 


production  today. 

Hacked  by  this  big  fund  of  practical  welding  knowledge, 
Ci-E  control  ignitrons  should  lead  in  quality.  And  they  do! 

A  check  of  component  materials,  shows  instance  after 
instance  of  choice  based  solely  on  quality.  Precision  manu¬ 
facture  shapes  these  selected  materials  into  sturdy,  long- 
'-I  serving  Ci-E  ignitrons  which  — having  passed  a  series  of 

^  rigid  inspections— then  are  subject  to  extensive  tests  under 

'i-  actual  welder  conditions  at  max  ratings. 

^  Ci-E  ignitrons  are  right  when  you  install  them,  and  they 

r'  stay  right!  Let  expert  Ci-E  tube  engineers  work  with  you  on 

fe  their  application.  Vi'ire  or  write  lilritronics  Department, 

Generul  Electric  Company,  Scheneitaiiy  5,  Seu  York. 


GENERAL 


ELECTRIC 
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FIVE  FOLD  PROTECTION  ^ 

For  This  High  Vacuum  Unit 


Close  up  of  Cat.  No.  AM-24 
HEINEMANN  Circuit  Breeher 


Send  For  Catalog  With  Complete  Information 


Mo4«l  R  2  High  Vacuum  Unit 
Monufocturad  by 
Optical  Film  Inginaering  Co., 
of  Fhilodalphio 


Circuit  protection  in  a  wide  amperage 
range  is  provided  by  the  set  of  Circuit 
Breakers  shown  here.  No.  1  at  far  left  guards 
the  circuit  to  meter  and  heating  unit.  No.  2 
protects  filaments.  No.  3  protects  gauge 
circuits.  No.  4  covers  oil  diffusion  pump  and 
meter,  and  No.  5  protects  circuit  to  I’/i  H.P. 
motor  on  mechanical  vacuum  pump. 

In  case  of  sudden  overload  on  any  circuit, 
the  corresponding  breaker  trips  INSTANTLY. 
Being  entirely  magnetic  (no  thermal  unit),  no 
time  is  lost  waiting  for  element  to  heat.  An 
inverse  time  delay  prevents  unnecessary  trip¬ 
ping.  High  Speed  Blowout,  through  magnetic 
action,  gives  instant  arc  interruption. 


ItNAtY 

COUNTHS 


Mf6ACYCU 

CitSTAL 

OSClUATOt 


DiCAO€ 

COUNTHS 


STaIT 
STOr  flAM 


Kfcr 

sw 


TO  I  sk:  iM 

1 00000  ST(fS 
Of  le  u  sfCs 


TO 

10  u  S(CS  m 
U  STlfS  Of 
0*»  u  SfC 


FEATURES: 

•  High  Resolution  and  Accuracy— 1  / 1 ,600,000 
second. 

•  Direct  Indication  of  intervals  up  to  one  second 
—  recycling  of  counter  can  be  observed  or 
recorded  for  longer  intervals. 

•  Retains  Indication  of  measurement  until  reset. 

•  Easy  to  actuate  —  pulses  from  common  or 
separate  sources  can  be  used. 

6  Dependable  and  stable  —  no  adjustments 
required. 

•  Accepted  standard  in  practically  all  govern* 
ment  proving  grounds. 


PRINCIPLE  OF  OPERATION: 

A  quartz  crystal,  continuously  oscillating  at  1.6  me' 
is  used  as  a  time  base.  During  the  time  interval  to 
be  measured  the  cycles  are  gated  into  four  binary 
counting  stages  having  a  capacity  of  16  counts. 
The  neon  indicator  lights  of  these  stages  are 
numbered  1  16,  2/16,  4  16,  and  8  16  (sixteenths 
of  10  microseconds  or  0.625  microsecond).  Fol¬ 
lowing  the  binary  stages  are  five  decade  counting 
units  having  a  capacity  of  100,000  counts.  Each 
count  entering  the  decades  from  the  binary  stages 
represents  10  microseconds.  Therefore,  the  time 
interval  between  10  microseconds  and  1  second  is 
registered  in  the  decades  and  the  remainder  is 
registered  in  the  binary  stages.  For  instance  a 
time  interval  of  .5374825  second  would  be  indicated 
as  follows:  .53748  on  the  decade  indicators  plus 
4  16  (of  10  microseconds)  on  the  binary  indicators. 

HIGH  SPEED  ELECTRONIC  COUNTERS,  COMPUTERS  AND  PRECISION  IN¬ 
TERVAL  TIMERS  FOR  ALL  APPLICATIONS-ADDRESS  INQUIRIES  TO  DEPT.  6-V 


PROJECTILE  VELOCITY  MEASUREMENTS 
CAMERA  SHUTTER  TIMING 
FREQUENCY  MEASUREMENTS 
PRECISION  TACHOMETER 
RELAY  CONTACT  TIMING 
GEOPHYSICAL  MEASUREMENTS 
GAS  TUBE  MEASUREMENTS 


NEW  YORK 


115  CUTTER  MILL  ROAD 


GREAT  NECK 
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A  NEW  SERVICE  TO  TV 


MANUFACTURERS 
A  NEW  MARKET  FOR  TV 


SERVICEMEN 

with  General  Electric  TV  Components 


GENERAL^  ELECTRIC 
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NEW  DEFLECTION  YORE  7(r  «<th  only 

.  0  of  i»ow^»  t»om  «  ?60  'K>lt  supoh*  f 

cofr  unitt  avtilAbl#  for  h  gb  ^ftir)«nry  AoofrCAf'On^ 


EM  PM  FOCUS  coil  ur»H  con.b.cy  ih« 

fft«<tt  of  Ain«tO  h  t>#rmAo«>nt  m*«r>^«  »r\<l  tn 
•I*  tri>m«gn«t  lo  ur^’fiu*’'  t.- .  .  « 

irmimum  of  circuit 


HORIZONTAL  SWEEP  TRANSFORMER -Whm 
u%e6  •itfi  bigh  officitncy  yohos.  these  ferrite  core 
transformers  provide  70  deflection  at  13  hv 


WIDTH  &  LMEAMTY  CONTROiS 
Provtdt  control  of  picturt 

•ftd  linonrity  by  scrtwdrivof 
adtustmtnt 


RECEIVER  MANUFACTURERS 


^bu  can  cut  replacement  parts  servicinf;  problems 
to  a  minimum... keep  your  sets  in  the  field  with 
the  assurance  t)f  ready  serviceabilits  .  .  .  rc“duce 
material  and  handling  costs. ..by  designing  Cieneral 
Flectric  T\’  components  into  your  prcnluct. 

More  than  twenty  TV  receiver  manufacturers 
are  now  using  Ci-F  components.  Big  makers  like 
them  because  they’re  expertly  fabricated,  depend¬ 
able,  backet!  by  a  name  you  can  depend  on. 

Smaller  manufacturers  turn  tt)  Ci.F.  for  n)mpo- 
nents  s|X‘ciall\  adaptexi  to  fit  particular  designs. 
Remember— w  hen  sou  use  Ci-E  parts,  duplicates  are 
sUKked  h\  Ci-F  distributors  and  dealers  everywhere 
—automatic  assurance  that  sour  sets  w  ill  be  repaired 
in  the  field,  not  returned  to  the  fact«>rs , 


VERTICAL  SWEEP  TRANSFORMER  Fwumi* 
magnttic  dofloction  circuits  from  SO^-70^  Dosign 
td  to  match  vortical  output  tubotododoctiooyolia. 


SERVICEMEN 


Estimates  pc-g  the  'I  V  market  at  ten  million  sets  in 
use  by  the  enil  of  l‘)S() . .  )o//r  ofifiortnnit) 

Millions  »)f  (i-F!  parts  are  noss  in  receivers  evers  - 
ss  here...  and  m»»re  manufacturers  are  turning  to 
(leneral  Elc'ctric  esers  slay...  Be  sure  you  get  your 
share  of  the  skyroiketing  replacement  business  that 
supports  these  receiver  sales... your  tnarket! 

Noss— /or  the  first  tinu — tlealers  and  servicemen 
can  stixk  the  ctimplete  line  of  Cieneral  Electric 
components  show  n  here!  They’re  available  through 
parts  jobbers  and  distributors  in  your  area, 

Put  yourself  in  the  replacement 
business  for  keeps  — anil  for  profit.  ■ 

( !all  sour  jobbe  r  or  distributor  for  full  I 

iletails.  Meansvhile,  send  for  the  com-  I 
plete  (>-F  Parts  (Catalog,  just  off  the 
press.  .Mail  the  cou|>on  ami  the  cata 
log  ssill  he  rushed  to  you  — free! 


FM  WAVE  TRAP-Rtducet  or  thminplos  tntorttr- 
tncecousod  byFM  broadc«stmg  stationi optrating 
in  88  to  108  me  channals 


IF  WAVE  TRAP^Dasigned  to  rtduce  or  alimmalo 
interfarcrKt  on  TV  racaivars  causaJ  by  signalt  at 
IF  frtquancits  of  41-47  me. 


G«n«fol  Electric  Compony,  Sect! 
Electronics  Pork.  Syrocuse,  N.  Y 


I  wont  my  shore  of  the  new  TV  replocement  market.  Send  me 
complete  cotoio9  of  TV  components  and  focts  on  service  sol#s. 


NAME 


ADDRESS 
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Admiral 


16RP4 


16RP4 


OLYMPIC 


16RP4 


16RP4 


16RP4 


Sentinel 


CROSLEY 


:bRP4 


16RP4 


16RP4 


16RP4 


I6RP4 


BUY  WISE 


RP4 


6BQ6 


ijnrrson 


© 


/ht/ia  u/- 

/;.«// 


STROMBERG- 

CARLSON 

(tZ 


hallicrafters 


12BH7 


ffn 


mia»^kima 


Atit  4*f  th»  original  Mytron  TV  fiMts:  Hytron  1X7  compact, 
hi({h-voltaK*'  TV  r*-ctifi»T  Hytron  6B060T.  75B06GT  extra- 
p«-rformancf  d*-fl*-ction  amplifiers.  Hytron  6U40T  hiijh-perveance 
damping  diiide  Hytron  1 7BM7  twin-triode  sweep  amplifier  with  superior  efficiency.  . 
Hytron  I6RP4  original  rectangular  TV  picture  tube. 


MAIN  OffICt:  SALEM.  MASSACHUSETTS 


\\tstins>liousc 


fffiil  0*0nnininif»  im\ 

375  FAIRIIIID  AVI.  •  5TAMIOAO,  CONN. 


MANmurunn  w  ac  ink  iecuiatois.  u  and  w  (tcus  ((guiateo  oc  powei  soukes.  eiectmnic 

mvEITOIS,  VOITACE  lEFEIOKE  STANOAIO.  CUSTOM  tUUT  'lANSEOIMUtS,  SATUIAIIE  COtE  HAaOIS 


ELECTRONIC 
EQUIPMENT 
FOR  AVIATION 


EQUIPMENT:  Somiifn  f<iultiti>(nt 

(401)  cyclr  liiir  voltAKc  trKuUturi,  In- 
vffter*,  Kncnlalrtl  Ix'  »ui>iil>5,  Frr- 
•jurtX)  rEianurrt  an<l  I'Eusr  .^ila|itrr5) 
are  liKEitv>nti)it,  ()r«ignril  (or  con 
(ormity  lo  »|ie<ihcalioin, 

nST  EQUIPMENT  AIDS:  Soremen'i 
vuitage  regulAO'iK  r«nii|mirnl  (4(Al 
ryrle  I, me  Kegulalorj.  DC'  nyiplyt  or 
■■N'<i(>atron»" )  can  farililatr  llie  u^e  of 
le»t  equiimient  by  provKling  rrgiibtrti 

AC  or  DC  jvjwer 


SORENSEN:  offors  th«  Aviation  fiold  thrto  prin¬ 
cipal  typot  of  product: 


COMPONENTS:  Sorensen  lias  a  vsiilc 
range  of  prorlucts  which  ran  t)e  used  to 
great  a<l\anlage  in  aviation  manu¬ 
facturers'  equipment  Chief  among 
tliese  are  the  4<AJ  cycle  variable  auto 
transformers,  the  Saturable  Core  re¬ 
actors  ami  other  iV'wer  comimnents 
K<|iiilinient  units  can  be  designed  to 
meet  J.\N  s()ecifitations. 


FOSTERITE:  In  airNjrne  units,  Soren¬ 
sen  seals  Its  wound  comixments  against 
humidity  by  the  I'ostrrite  process,  a 
meth'Hl  which  adds  little  to  weight  or 
sire,  and  is,  therefore,  ideal  in  aircraft 
electronic  design. 


TYPICAL  SORENSEN  AIRBORNE  UNITS 


The  following  literature  is  available  on  request:  Catalog  .\  1040 
(  .\C'  regulators  I  ;  C'atalog  it  UMO  (  NoEiatrons  arvi  DC  supplvs)  ; 

LITERATURE:  t  atai.  g  c  lo40  (wound  com|»>nrnts  and  fosterite)  ;  Saturable 
tore  Reactor  I  echnical  Data  sheets,  ".Vircratt"  issue  of 
■  y  urreiitlv 
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40t)  CYc  I  K  Kl'C.l'l  \TOK 
0  5%  regulation.  4HI  cycles  *- 
10%;  5%.  distortion.  .V)  VA  to  J 
KV.A  caivacities 


IT  Kt  I  RONIC  INVFR  I  E'R 
Inverters  and  Frerjuency  changes 
under  development  Slieciticatnms 
on  request. 


O-.C’S  VDC;  0  500  VDC; 
.VNI-IOOO  DC'  regulated  it  C)  5*^ 
12.5.  TOO.  .'^OO  ma 


NOHAT RON 

6  l2-2«  48  125  \  DC  from  5  .T.^0 
Ami>rrri;  regulateil  it  025%  ;  t 
400  cycIcA  tnpui. 


400  CYCT  F  AUTO 
TRANSFORMFR 
0  150  X .  400  C  ycles  5  and  15 
ani|K  res 


.‘^ATURARl.F.  CORE 
K FACTOR 

I'or  magnetic  amplifier  circuits.  Re¬ 
quest  data  bcxik. 


//£/IOQl/A/fr£/fS 

■ 

/PS  TPUM£N  TA  T/OP 
fOP 

P£S£APCP 


Serving  Two  Important 


irovfi  prodtKfi  or*  Mcorp€>roM 
h  many  o#  9^  fooii  for  rotoarth 
^foAfcod  by  fbo$o  compomoi 

rtWM  HMH  CO«K>lATlOM 

»AOD  Auocuns 
rootoiMUft,  MC 

lAHl  WtUft  COMrAMV.  MC 
OINHAI  IlKtIlC  COMfANT 
mClVOH  KONTOtC  COMPANY 
I  H  UftOfNT  COl*rA«4V,  MC 
•UMCON  MS1IUMIN1  COMPANY 
•AUSCM  Af40  lOMt  COM^ANV 

ottmiATiON  rtODucTi  mc 

OtOtOI  I  MMOfItCKS  COMfANV 
MMI  lArtTY  AmiANCIS  COMPANY 
STaTNAM  lAftOiATOMV  MC 
•AAlt  AND  COMPANY 
KOTT  TISTttl  MC 
AJAfMC.AH  MSttUMlNT  COMrANY 
NMV  A.  OAttMtl  lAK>«ATOIV 
O  M  OUNMMI  AND  COMPANY 
KMAiVni  »eOMlftMO  COMPANY 
WUMCKO  rNOMfllMO  COMPANY 
mCtSlON  COMrANY 

ftMtrfttio  OAuOl  CO«rANv 

CAJAMMOOt  MVIUMINT  COMPANY 

no«tm  amumcan  muPS  company,  mc 
•AAnONAi  TKHMCAi  UK>«AT0M$.  MC. 
OAVtt  IMMOM.Y  fOUlPMINt  COMPANY 


Kx|N*nAivr  and  far-rearhing  pn^^raiiiH  for  M'ientifir  rcH<*arrh  and  de- 
v«*io|mirnt  arr  pnditin^  liy  thr  prrriAion  and  arniracy  of  thousands  of 
iiiiNiihrationH  of  the  K  IN»tenti(Wiu*ter.  And  great  nunilH*rs  of 

s|»eeial  liroHii  Kleetronie  (Iotii|Nments  are  daily  playing  a  vital  role  in 
the  eflieient  and  effeetive  {lerha’inanee  of  a  variety  of  servos. 

'I'hese  instruments  and  roiii|Mments  are  lK*ing  utilized  lH>th  as  precision 
measuring  devices  and  as  integral  elements  of  various  analytical 
systems.  I'heir  versatility  is  recognizetl  and  valued  not  only  in  the 
lalMirat«»ry  hut  also  hy  manufacturers  of  s|M*ctrometers,  |M>larographs. 
densitometers,  gas  analyzers  and  other  highly  sensitive  equipment  for 
res<*arch  .  •  .  priNliicts  of  companies  such  as  those  listed  at  left. 

Research  is  vital  t«>  iiiairs  progress  ...  in  many  instances.  Brown  s|H‘cial 
instruments  and  com|Nments  have  hecome  vital  to  research.  I'heir 
uiiniatcheil  pre^'ision  and  accuracy  mtvc  as  iin[M»rtant  links  in  the 
search  for  kin>H  ledge. 

Your  development  program  may  iN'uetit  from  such  s|NM'iali/.ed  instrii- 
nientathm.  Your  inquiry  is  invited. 

MiNNKveoMS-HoM-'.vwKM.  Rki;!  lvtor  do..  Intiustrial  Division^  U2K 
Uuyne  Vve.,  Philadelphia  Ik  Pa.  t  tnh*es  in  more  than  HO  principal 
cities  of  the  Lnited  States,  ('.anada  and  throughout  the  world. 


VHtt  HAod9vorttri  for  lnttrvmof*fafion  for  ttomorch 
St  St 

WwNtwi  Hw<tr#iS«>  CaaAwa—  SbMMMaa. 

^  ^  lipNiMv  IS,  S*.  17 


Srpttmbtr,  t9S0  —  ELECTRONICS 


i 


t 


»wpy’‘ 


SPECIAL  ELECTRICAL 
MEASURING  INSTRUMENTS... 

niiaii  ilo  till-  Itrown-ttiiliu'iiii  I’m  i-iiaii 
liiilM'atatr.  I  hi-,  iii-triiinml  iilrat 
fur  iiM-  wliiTi-  il  i-.  to  nn-d«uri- 

liiiiiiitr  \olla::>--  uitli  rxtri'ini'lx  lii!:li 
ari'iirat  «  .  .  .  for  tin-  rlirt'kiiii;.  t  ali- 
hraliii<:  anil  -laiiil.irili/iii!:  of  iiti-li'r-. 
|Mit<-iiiioiiit-|cr<  aiitl  lh)'riii<M'<iii|il<'> 

. .  lor  •tlitaiiiiiia  larut-  iiiiiiilM'r> 

of  frii|iii'iil.  ri'|M'lili\f-  rtailiiit:-..  Il 
iliM-..  not  li.ixc  to  rfiiiaiii  --latioiiarx 
aiitl  I-  not  alfri  li-tl  h\  \  titration. 


Needs  Of  Research 


SPECIAL 

ELECTRONIC  COMPONENTS... 

«urli  a*  iIm*  Mniuii  m  U*  < 

\  rrtrr.  iloii»«*i|  in  a  and  in<»i«|iir«‘« 
t  flii»  iinil  i«  a  pni  i*»i>>n. 
^  iliratnr-l\ |M*  f  iin\*Tt«‘r  fi»r  u-#*  uitli 
an\  «\«(4-tn  rt'tiniriiit:  tin*  <'«in\ rr-ion 


>arMMif>  rl(M  tronir  anil  rlirtrifal  a| 
paratii*.  unit  aUo  availalil 


WRITE  POR  NEW  IROCHURE  .  ,  . 
'WnsfrumenPs  Acce/erofe  l^eseorch* 


w  V  MiNNEAPoiisaa 

lloiloywd  I 
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THE  IDEAL  SOURCE  OF  LOW  D-C  VOLTAGE 
FROM  A-C  LINES 


a 


0  r 


■  / 


A  C  INPUT:  95-135  volts,  60  cycles, 


single  phase 


C  OUTPUT:  0-30  volts,  15  amperes 


OUTPUT  IS: 


•  VARIABLE  -  -  The  D-C  output 


voltage  of  the  VARICELL  can  be  set  to 


any  value  from  0  to  30  volts. 


•  STABILIZED  •  •  The  D-C  output 


oltage  is  unaffected  by  any  fluctua 


tions  in  the  incoming  A-C  line  voltage. 


REGULATED  -  •  The  D-C  output 


oltage  is  unaffected  by  any  changes 


in  the  output  load  current. 


infofmafipn  on  VAtllCiLL  foquott 


With  iK#  VARICELL,  any  D-C  voltage  in  the  range  of  0  to  30  volts 

is  of  your  fingertips.  Rotation  of  the  handwheel  provides  the  D-C  1 

voltoge  you  require  —  and  the  output  is  stabilized  and  regulated. 

The  VARICELL  compensates  for  line  voltage  fluctuations  and  load  |  *' 

current  changes.  Stabilization  and  regulation  is  ±  0.25  volts  for  ;*“'t 

any  output  voltage  setting  in  the  range  of  6  to  30  volts.  R.  M.  S.  |j  • 

ripple  voltage  never  exceeds  0.1  volts  for  the  6-30  volt  range.  '  ^  ^  CT 

The  VARICELL  is  easy  to  operate.  It  plugs  into  any  output  receptacle  I  =iiE  .»  ' 

of  the  proper  voltage,  frequency  and  phasing.  The  load  is  con-  y  -71*1 

nected  to  either  of  two  sets  of  SUPERIOR  5-WAY  Binding  Posts.  A  i  J  ' 

voltmeter  ond  omrretor  indicate  output  voltage  and  load  current. 

W»iU  IHt  SUHmOK  fUCTMC  COMfANV,  40f  HUADOW  SJIUtl.  UtSTOl.  CONNfCTICUT 


THE  SUPERIOR  ELECTRIC  co. 

BRISTOL,  C  ONMECTICUT 


A.  * 


ONE  SOURCE  FOR  ALL  VOLTAGE  CONTROL  REQUIREMENTS 


S  '-.  w  w 


i 


ERIE  RESISTOR  CORP.,  ERIE,  PA 


DISC  AND  PLATE 


for  by-passmg'arid  coupling  opp|tcdtions 


fired  onto  the  dielectric.  Lead  wires  of  24 
gauge  tinned  copper  wire  are  firmly  soldered 
to  the  silver  electrodes  and  the  unit  is  given 
a  protective  coating  of  phenolic. 

Such  simplicity  of  construction  results  in 
low  series  inductance  and  unusual  efficiency 
in  high  frequency  by-passing. 

For  complete  information  and  samples  to 
meet  your  particular  needs,  write  us  today. 


High  capacity  in  extremely  compacl  size  is 
the  distinguishing  feature  of  Elrie  Disc  and 
Plate  Ceramicons.  Illustrations  are  exact  size, 
and  their  shape  as  well  as  their  compact¬ 
ness  make  them  amazingly  easy  to  install  in 
small  spaces.  They  simplify  soldering  and 
wiring  operations  and  speed  up  the  as¬ 
sembly  line. 

Erie  Disc  and  Plate  Ceramicons  consist  of 
a  flat  ceramic  dielectric  with  silver  plates 


Voltage:  Units  are  rated  at  500  VDC  Dielectric  sUenqth 
test.  I.SOO  VDC. 

Power  Factor:  2.S%  mas.  at  1  K.C.  at  not  more  than  S 
volts  RMS. 

Insulation  Resistance:  7.500  meq.  O  min. 


Capacity:  Capacity  measurements  are  made  at  room  tem¬ 
perature  (25°  C)  at  I  K  C.  and  at  not  mote  than  5  Volts 
RMS  Standard  tolerance  is  +  100%.  — 0%. 

Temperature  Characteristics: 

Capacitance  shall  not  decrease  more  than  50%,  nor  In¬ 
crease  more  than  25%  from  its  value  at  room  temperature 
(25*  C).  as  the  temperature  u  varied  itom  I  10  '  C  to  +  75*  C. 
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STANDARD  AVAILABLE  CAPACITIES  ^ 

[RtE  , 

1  STtll 

SIZI 

CAPACITY  1 

1 

STAMPING 

•31  ! 

L_  -  ..  e 

S.' 

Moa  Dio. 

800  MMr  1 

n  300 

1 

* 

001  MTD  j 

IK  .001 

^  toi 

1  _ 

4.  0  - 

OOlSMfO 

^  0015 

003  Mro 

3*  OOJ  ^ 

•  11  ^ 

!•  " 

3? 

^  Moa  Dio 

OOS  MfO 

'm  -005  1 

•  31 

1  • 

Moa  Dio 

.01  MTO 

91  -01  j 

f  ■ 

!•  " 

Ou^  001  MFD  1 

3  a  .001  1 

L  tW 

M  '*0 

Dvol  0015  MfD 

JK  7  m  0015 

Dool  003  MTO  1 

Him  001  1 

- 

•  33 

J  " 

Dvol  003  MFD  , 

Him  003  i 

Moa .  Dio. 

Dwol  004  MFD  ' 

7F  3  a  004 

••3 

I  Tnele  OOiSMrO  ^ 

a  3  >  0013 

1 _ _ _ 

^ce^urate  ancf  ^e//a6/e> 

FOR  MEASURING  D  C.  A-C,  RF.  AF.  VU 


General  Electric  panel  instruments  have  long 
been  known  for  their  reliability  and  accuracy. 
Recent  dc'sign  changes  provide  for  better  per¬ 
formance.  readability,  durability,  and  appear¬ 
ance.  G-E  voltmeters,  kilovoltmeters,  ammeters, 
milliameters,  micrtwmmeters,  and  vu  volume- 
level  indicators;  thermcKouple  types  and  rectifier 
types;  round  or  square,  with  conventional  or  long 
2S()-degree  scales  — all  will  give  your  measure¬ 
ments  (he  accu'acy  rc'quired  and  your  panel  that 
smcKith,  modern  appearance.  To  bring  you  up  to 
date  on  the  latest  improvements  in  cases,  faces, 
and  mechanisms,  G.E.  offers  a  comprehensive  24- 
page  bulletin  containing  ail  information  neces¬ 
sary  for  ordering.  Vi'rite  fi>r  Bulletin  CiEC-368. 
For  vu  indicators,  sex-  Bulletin  GEC-.369. 


SOLVE  DESIGN  PROBLEMS 
WITH  THE  SWITCH 
OF  10,000  USES 

A  memher  oF  ihf  well  known  SH  1  swiuh 
limits  (in  hnd  a  usriul  pliic  on  almost 
ans  larf;r  rln'tronu  lonirol  panel  Ilsr 
prrsision  built  parts  <>(  this  all  purpose 
swiiih  permit  as  man>  as  tO  siaites  — lour 
banks  ol  ten  stages  rash  to  be  n|srrat(xl 
III  tanslrm.  bssilihrs  with  up  to  lb  staites 
ami  12  (Hisilions  are  lommonis  (urnishnj. 
i>ser  lO.OOOsirsuil  sesjueiue combinations 
are  possible  Kaunas  go  to  20  amperes  at 
(•OU  soils  ax  or  six.  See  ItuUeiin  Cil  t.-2'U. 


SAVE  PANEL  SPACE 

WITH  ONE-UNIT  PUSH-BUHON 

AND  INDICATING  LIGHT 

Ibis  space-saving  pilotxircuit  sw  itch  con¬ 
sists  ol  a  st'irdv  push-button  unit.  2' a 
inches  high,  with  a  hollow  translucent  cap 
and  fvvoli  lamp.  Ibe  switch  is  the  mo- 
menlars  contact  type,  single-pole,  with  one 
normally  open  and  one  normally  closed 
circuit.  It  uses  movable-disk  ty pe  contacts. 
Huttons  are  supplied  in  clear,  red.  green, 
blue,  amber,  ami  white.  For  more  data  on 
this  and  other  Ci-F  push-button  units,  tec 
Bulletin  GbA-A254. 


GENERALiiELECTRIC 
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HIGH-VOLTAGE  SELENIUM  RECTIFIERS 


WITH  LIFE  EXPECTANCY  OF 

60,000  HOURS! 


For  operation  at  hif(h  ambient  temperatures,  these  sundard-line 
G-E  Permabt  capacitors  are  naturals.  They're  paper  dielectric- 
units  and  can  he  used  at  temperatures  up  to  129’’  C  without 
dc-ratinK-  All  are  metal  encased,  compression-sealed,  and  have 
long-life  silicone  bushings.  Ratings:  up  to  2  muf  for  operation 
at  400  volts  d-c  and  below.  Case  styles;  54, 61, 65,  and  65  ( JAN- 
C-25  specifications).  Fur  more  data,  write  Capacitor  Sales  Div., 
General  Electric  Co.,  Pittsfield,  Mass, 


Now  available  from  G.E.  are  26-voU  RMS  selenium  rec« 
tifier  cells  with  a  continuous-service  life  expectancy  of 
over  60,000  hours.  Their  initial  forward  resistance  is 
very  low  and  samples  show  an  average  increase  in  resist¬ 
ance  of  less  than  after  10,000  hours  of  operation. 
General  Electric  knows  of  no  other  high-voltage  sele¬ 
nium  cell  on  the  market  that  can  even  approach  their 
performance. 

The  high  output  voltage  permits  the  design  of  smaller 
stacks  while  the  low  resistance  means  ctMiler  operation 
and  the  space  saving  that  goes  with  it. 

Stacks  made  with  the  new  G-E  cells  may  be  obtained 
with  rated  outputs  from  18  to  126  volts  d<  at  .15  to  3.75 
amps.  Write  now  for  Bulletin  GEA-5280. 


INDUCTROLS 


STEPLESS  VOLTAGE  VARIATION 


Gwfiwftil  Clwctnc  Cwmpowy,  Swetion  C  447-7 
A|>par«tv«  Dwportfnwfit,  ScFi«fi*<t«4y  5,  N.  Y. 

PI«oM  Mfid  m«  Htw  following  bulUtint: 

Indicalo  GCA— 4254  Push-buttofi  vniH 

a  OCA-4SM  liHiuctrelt 
T  Q  Of  A— 53(0  S-I««ivm  rxtifUrt 

Jplonnin,  □  OIC-370  Si-I  .witch 

on  imnwdiat-  □  OIC-36(  (an.l  inttrum-nt. 

proj-ct  fX)  O  G(C  — 349  Vu  volwm«-l-v-l  indicator. 


InductroU  are  G-E  dry-type  induction  voltage  regulators  for  120 
and  240-volc  operation.  Hand-operated  model,  provide  .mooth 
and  extremely  preciw  voltage  adjustment  for  such  uw.  a.  instru¬ 
ment  calibration  and  rectifier  control.  Motor-operated  models 
are  used  with  automatic  control  to  maintain  voltage  within 
narrow  limits,  irrespective  of  supply  variations.  Sizes  range  from 
IOV4  X  6>  a  X  7'’s  inches  for  tbe  smallest  hand-operated  unit  to 
14  X  6  X  lO'i,  for  the  largest  motor -operated  unit.  One  unit  pro¬ 
vides  a  voltage  range  of  KKr  raise  and  lower  on  5  and  6-kva 
circuits,  another  gives  lOOc;  raise  and  lower  for  2.4  and  5.6  kva 
circuits.  Complete  information  in  Bulletin  GEA-4508. 


ADOtISS 
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PERMAFIL  CAPACITORS 

Hermetically  Sealed 


Suppliad 

wHh 

OCTAL  PLUG 
or  SOLDER 
TERMINALS 


CAN  BE  SURE..  IF  IT^ 


tENMTIVITYt 

S.F.O.T.  .013  w«Ht  N.c.  (  Can  ba  tuNpliad 

D.F.O.T.  .OS  wamd.c.  1  in  A  C. 

COIL: 

AcDfNtD  insuiNtod,  bobbin  or  loyor  woundp 
11.S00  ohms  moa. 

CONTACTS: 

SilvoPa  ono  om^ro  non-indoctivo  lood  ot  14 

from*  ^tontiol. 

MOUNTING: 

On*  bol*  with  locoting  lug.  Also  ovoiloblo  with 
dwsf  covor  or  hDrmDticolly  sDolod,  plug-in  or 
soldDr  torminols. 

DIMENSIONS: 

Opan  Ralay-|.19  33  ".  I-I/IA".  1-7/16" 

Saalad  Ralay— 3-3  16"  long,  including  plug. 
1-13  33"  wida,  1-19  33"  high. 

WEIGHT: 

3  S  oi. 

WEIGHT  HERMETICALLY  SEALED:  4S  ci. 

SPEUAL 

APPLICATIONS: 

Sonsifivity  down  to  .003  woHs  S.I^.O.T.p  or  .012 
woHs  D.P.D.T.  Follodium  or  othor  preciows 
motol  contocfs  for  audio  or  low  voltogo  cir> 
cuits.  tungsten  or  olloy  contocts  for  higher 
current  or  voltoge  circuits.  Moaimum  inpot 

4.0  wotts  ot  20*’C  for  43*  riso. 
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The  GENERAL  INDUSTRIES  Co 


5j:  Ploys  any  78 
r.P.M.  Record 


^  uMm  comnecitt/  u  ith 
tht  profitT  smpUper, 


Svnsationjl,  indeed  ...  at  a  cost  which  enables  it  to  be  in¬ 
corporated  in  moderately-priced  radio  and  TV  combina¬ 
tions  .  .  .  the  first  comfilete  home  recording  and  play-hack 
assembly  for  bt)th  tape  and  disc  use. 

The  Model  2  SO  Tape-Disc  Recording  Assembly  is  General 
Industries'  newest  development  in  the  sound  reproduction 
field.  Already  thoroughly  tried  and  tested  in  actual  use,  it 
contains  many  new  design  innovations,  including  fool¬ 
proof  operating  features  that  anyone  can  understand. 

A  new  catalog  sheet,  describing  all  of  the  recording  and 
play-back  features  of  the  Cil  Model  2S0,  will  be  sent  upon 
request.  SX'rite,  wire  t>r  phone  for  your  copy  tftJay. 


A  ftry  complete  seriice  manual 
is  included  with  each  unit.  It 
also  contains  a  sufcgested  ampH- 
fier  circuit  as  well  as  a  complete 
amplifier  parts  list. 


DEPARTMENT  B  •  ELYRIA,  OHIO 
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you  CAN  BE  SURE..  IF  irii 

A\i‘stin0hoiisc 


Slash  Instrument 
Inventory! 


^  The  most  complete  line 
'k  Meets  A.S.A*  standards 
'k  Shipments  in  10  days 


(,ut  overhead  on  instruments.  Maintain  production  without  costly  stocks. 

^X'estinghou^e  now  offers  the  most  complete  matched  line  of  panel  and  switchbi>ard 
instruments  in  the  industry  .  .  .  every  one  built  to  the  ri^id  standards  of  “The  American 
Standards  Associatit)n".  Shipment  can  be  made  to  meet  practically  every  electrical  re¬ 
quirement  within  ten  days  of  receipt  of  order  at  the  factory. 

'X'estinj>h»)use  Instrument  Specialists  arc  ready  to  help  you  plan.  These  men  have 
nationwide  experience  in  solving  instrument  application  problems  of  all  kinds.  For  appli¬ 
cation  help  on  instrument  problems,  phone,  write  or  wire  your  nearest  Westinghouse 
Representative,  *)r  >X’estinghouse  Electric  (-orporation,  95  Orange  Street,  Newark,  N.  J. 

j.40S90-A 


Wl'stinghouse  /br^rmfn/mef)fc/o//3r/ 


rrutKn  sk 


Master 


^iaiiiclarilw 


l>|H 

termination 

I.  "*  Dn, 

construction 

S'B"da''l  8  '4  •  ■  ’“•! 

HOUSING 

8*,  '  .  19  •  .  8  M«'  -  4  -, 

WEIGHT 


American  Time  ProducEi.  Inc., 

580  Fifth  Ave.,  New  York  19.  N.  Y. 
Gentlemen; 

Please  send  descriptive  folder,  No.  212 


Company 


<;r\K  vMKK.i) 
Mi  l  K\<;^ 

I  |Nirl  ill  IfMl.fMMf 


I'iiiH*  liaM-v.  rule  iii)licul<irn,  cltH-k  nynit-iiiv.  rlironnKrapli't. 
lce4>-|ili\Kii‘ul  |ir<t»|i«-fliiiic,  rniilrril  tiesiren  uiiil  frir  riiiiiiiii|: 
niiiull  MS iiiulurM. 


1.  ItiiiK-lullic.  l•■lll|M■rulllr<-<-lllll|tl■llMUI<Ml  fork,  iiii  h<‘ulin|2  «ir 
ll•■ul•ll|l  litlie  IM  rr-(|iiirrMl. 

2.  Kiirk  iM  lierinr-lit-ulls  Meulerl.  iiu  Iturniiielrir  efTeelM  <111 
fre<|lleii«-y. 

.'f.  PreriMiriii  ts|M-.  loss  foeHirir-iil  resi'lorM  iimimI 

sshere  uilsaiilu|:t-oii«. 

T.  .\oii-liii<-ar  iieKulisf  feerllraek  f«>r  eoiiMluiil  aiiipliliiile 
roiilrol. 

.1.  No  niiilli-s ilirulorM  iioerl. 

(t.  Ssiii-liroiioiiM  clor-k  MiinplilifM  (■lieckiiif;  ssilli  lime  Mi^iial. 


^jH'i  ijiinlutn.s 


Xeeiiraes  —  I  purl  in  lINMHMI  (.IKI|%). 

I'emperainre  eiH-llieii'iil — I  purl  in  I.IHIO.INNt  per  deffree 
eenliuruile  (or  lo-llr-r). 
f  tiilpnlM - 

1.  <>0  eyeleM.  •ine  ssuse.  O-lilf  soIIm  uI  fl  lo  Iff  ssuIIm 

(  urijllolulile)* 

2.  120  esele  piiUr'M.  illf  soIIm  n•‘KUlise. 

it.  2  Iff  esele  piiUeM.  ,'tlf  soIIm  po«ilise  anil  nebulise,  Pulnr' 
(Inralion.  IIHf  mi«'ri>*MeeonilM. 

prorfiii'f  0/ 

AMEKK  AN  TIME  IM{0llinS 


."sKfl  Kiflli  VseiiiH' 


\«*ss  ^  ork  N.  Y. 


Opt’f aline  iiniltT  faUrntu  af  f/ie  W  ealern  t.lfriru-  I  ompnny 
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OH.  MflNt* 
lONmOM  mSUlATOHS 


OAS  MlftNII  nrs 


HIAT  SHOCK  AND 


'kMftcf 

.u/BO  may  be  r 


SWER  MAY  BE 


RADIO  AND 
TlUVISION  PARTS 


lUCTRONIC 

COMPONfNTS 


VO 


/» 


HfLIARC  WIIOINO  TIPS 


Vour  use  may  be  similar  to,  or  complete* 
ly  dittercnf  from,  those  listed  here  •  .  . 
yet  AISIMog  moy  solve  your  problem. 


Thi\  versatile  matenol  is  solving  production,  design  ond  technicol 
probUms  ♦or  mony  industries  For  your  business.  AlSiMog  may 
offer  lower  costs,  improved  monufoctunng  processes,  increased 
production,  or  possibilities  of  a  new  product. 


CAN  YOU  USE  ALSiMAG'>Ais.Mog  t  ih«  trode  moilied  name 

ot  o  lorgn  tomiiy  ot  techmcoi  ceromic  comppsitions  They  are  now  being 
used  <n  production  mochmei.  electronic  equipment,  chemical  processing 
equipment,  gas  and  electric  opptioncei  ond  m  mony  other  consumer 


STRAINIR  CORIS  TOR 
MOITIM  MITALS 


itmf 
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IntcMiK*!*  ihr  NI  Vk  ,  low  coti  VARELO  SlervinR  and  TubioK  if  you 
do  no<  ha«r  lo  allow  for  an  unusually  high  operating  irmperalure. 
Sampiri  and  priict  on  rrqucti  li'a  Aciihir  it  takes  rough  handlinr 
without  lost  of  dieleitric  It  won't  fray  out  Made  with  a  Fiher- 
hraid.  It  won't  support  lonihustion  ^fl'  fOSlS  NO  MOKE  THAN 

cenroN. 


Clip  and  mall  this  coupon  TODAY! 

VARFLEX  CORPORATION 

M«  N  iay  U  N  Y, 


MMd  «!•  fotdDr  conloiMifif  of  Vofflot  SlllCONI 


CORPORATIO|j 

VMai$rs  0f  ^ 

Il0€trk0i  laswiathg 
rdUbg  oarf  Sl00vkg 


IBd  W  211  w  , 

would  freeze  an  eskimo 

FREEZE  VARGLAS 

■||1  ^^SILIC^NE^ 


would  roast  the  devil 


.  WON’T  ROAST 

VARGLAS 

SILICONE 

Elactrlcal  Insulating 
Tubing  and  Sloovlng 
load  wlro  and  tying  cord 


Cont«m«  for 

to  tPAl  •!  tKo  TDVO* 
lutfwry  ^VDlo^moMt  of 
VorfUa  loborvfortDi 


Efficient  at  500°  F.  or  more  in  some  applications — yet  com¬ 
pletely  flexible  at  — 85°  F.  Resistant  to  moisture  and  lubri¬ 
cating  oil — flame  resistant  and  self-extinguishing — this  pio¬ 
neer  silicone  tubing  and  sleeving  developed  by  Varflex  is 
available  in  various  NFMA  colors  where  ritjuired. 


Varglas  Silicone  is  a  combinatitin  of  I’urg/ui — continuous  filament  Fiberglas;  moisture  and  fungus 
proof;  will  not  burn;  strong  and  flexible  at  high  and  low  temperatures;  chemically  inert  .  .  .  and 
Srheomt  High  Temfirruttire  Reiin — which  has  a  natural  affinity  for  Fiberglas;  renders  it  abrasion- 
resistant,  flexible  and  non-fraying.  Normalizing  process  removes  binder  and  organic  inclusions 
from  the  Fiberglas;  improves  elecirical  qualities  and  allows  uniform  impregnation. 


XX 


tnis  of  mech^ntcdi  ^tnJ  tlectficsl  rotation, 
suiuhet  uhith  control  cinkiti  tnttreiy  $tpa- 
tote  from  the  HflIPOT  cotl  or  tfs  tltJtr 
(intact. 

O  Thij  lO-turn  Hfiipot  has  mjny  d«- 
siftn  framres  timilar  to  thoK  dncribeil  for 
unit  No.  I.  plui  the  following  additional 
fcarurn  ...  a  wrvo  type  front  end  mountin/t 
. . .  splinr^l  and  ihrrailed  shaft  extension  ... 
and  a  tenter  tap  on  the  coil.  All  components 
are  machined  to  the  highest  accuracy,  with 
concentricities  and  alignments  held  in  some 
places  to  a  few  ttn  thouianjthi  of  an  inch 
to  conform  to  the  precision  of  rhe  mechanical 
systems  in  which  this  VfEI.IPOT  is  used. 
Ijnemitt  accaracref  frtqittnlty  run  at  hi/^h 
at  *0  010<}(-! 

This  siniclt  turn  MoJtl  G  Pnltnliomtltr 
hdi  hetn  moJifitd  $o  tncnrportlt  a  btl!  brtrr- 
inf  ihdfl  nnJ  a  itrto  lypt  /roitl  enJ  mount- 
inf.  Sprctdl  allentiun  ii  fit  en  to  emtstt  de- 
Ufns  nnd  prtnurtt  In  insurt  ihnt  ilnrtinf 
Inrt/u*  dnti  not  txcttd  0.2  inch  ouncit  undrr 
a//  conditions  of  Itmptralurt. 


Precise  Accuracy  -f  Maximum  Versatility  Space-saving  Compactness 

TK«  vkov*  or«  fy^k«t  •aampUt  of  ifio  tovfH  pfoktomt 

HltlfOT  ofififioort  oro  tolvifip  tvory  doy  for  modocfi  oUefrook  oppikotiofit.  If  you  Kov«  o  proklom 
coHiiif  for  wtfiiott  prockioo  to  tko  dotipn,  cofitfrvetion  ond  oporottoei  of  polonftomofor 
cooplod  with  ffimimwm  tpoco  ro^wiromofiH  ond  moximvoi  odoptokility  fo  mtlollotion  ond  oporot* 
Nif  iMOttoHofit  — kriof  yowr  prokUmt  fo  HCIII^OT  Horo  yoo  wiH  find  odvoorod  "lifiow*Kow,** 
rovpiod  witk  monufoctvrkif  focilitiof  wnoqwoUd  mi  tko  mdotfryf 

TKo  HELIPOTS  okov«~fiow  in  prodwcfton  for  voriowt  miltfory  ond  indwffriol 
opplkofionf-^inclwdo  tko  following  wniqwo  foofwrot . . . 


ring  rype)  mounting  surface  in  place  of  rhe 
(Mstomar>’  threadesl  bushing.  This  HflipoT 
also  contains  aJihtional  taps  and  terminals 
at  the  V^-  and  9^:4 -turn  positions. 

O  Tbil  SUnJarJ  Modtl  P,  t  i-lurn  HfLI- 
POT  flat  a  lotai  of  40  ipecinl  lap  connection! 
which  die  locdled  in  dCCor Janet  u  ith  a 
ichedule  of  poiilioni  reijuireJ  by  the  user  to 
permit  externdl  reiiildnce  pdJJmf  uhich 
chdnfei  the  normdlly-linedr  reiiildnce  ii 
roidtion  curl  t  to  one  hat  inf  predetermined 
non  linear  chardclmstici.  All  taps  are  perma¬ 
nently  spol  u  elded  and  short  nut  only  tine  i>r 
tu  o  turns  on  the  reiiildnce  elemenl~d  unique 
HfhPOT  feature.' 

SI  This  six-gang  assembly  of  standard 
xlel  F  single  turn  potentiometers  has  the 
customary  threaded  bushing  mountings,  and 
has  shaft  extensions  at  each  end.  The  two 
center  potentiometers  each  haxe  19  eejui- 
spaced,  spot-welded  tap  connections  brought 
out  to  terminals.  Each  tap  shorts  only  tuo 
turns  of  .OOfy  diameter  uire  on  the  resist¬ 
ance  element. 

Thts  Model  B,  li-lurn  HfLIPOT  has 
hcen  modified  In  incorporate,  at  the  extreme 


a  This  10-turn  Hflipot  combines  highest 
ctrical  accuracies  with  extremes  in  mechan¬ 
ical  precision  It  features  zero  electrical  and 
mechanical  blacklash ..  a  precision-supported 
shaft  running  on  ball  bearings  at  each  end 
of  the  housing  for  low  torque  and  long  life 
. . .  materials  selected  for  greatest  possible 
stability  under  aging  and  temperature  ex¬ 
tremes  . . .  special  mounting  and  coupling  for 
"plug-in"  convenience ...  mechanical  and 
electrical  rotation  held  to  a  tolerance  of  V5* 

.  . .  resistance  and  linearity  accuracies,  ±  1  % 
and  i:0.025'T,  or  better,  respectively. 

^  This  four  fanf  asiemhly  of  Model  F 
unfit  turn  pnientiomeleri  hat  a  special 
moihined  aluminum  front  end  for  sert  o  type 
pane!  mnuntmf.  u  ith  shaft  lupp  -rteJ  by  pre¬ 
cision  ball  hearinfs  and  hat  inf  a  splineJ  and 
threaded  front  exirniinn  Each  of  the  four 
reiiitance  elements  contains  10  equi-spaceJ 
lap  connections  with  terminals,  and  all  parts 
are  machined  for  frealesi  possible  stability 
and  accuracy. 

o  This  standard  Model  A,  10-turn  Hfi.I 
pc)T  has  been  modilied  w  incorporate  ball 
bearings  on  the  shaft  and  a  special  flange  (nr 


RaprasMilativas  in  nil  nwjnr  nrant  of  ih#  Unitod  Slatot.  Export  Ofonit  frolhom  Co  ,  SS  W  41nd  St .  Now  York  II. 
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FOR  TV  RECEIVER  TESTIRG  -k  FOR  BROADCAST 


rest  and  RaliabI*  TV  R«c«iv*r  Testing  —  makes  this 
;Mi>pe  particularly  useful  in  head-enil  ptisition  work. 
J  nsurpassed  for  siahilits  ami  fine  trace  .  .  .  excellent 
Ulefinition  .  .  .  no  Iniunce  when  shitting  hamis.  Where 
I  the  sweep  generator  iloes  not  hase  a  baseline,  mea¬ 
surements  c.in  be  taken  on  the  l)(  amplifier.  IX-lisers 
fmaxiiiuim  sensitiMts  without  sacrifice  of  fre<.pienc\ 

;  response,  bow  eap.icits  input  probe  is  proxideil  for 
Urouble  shooting. 

,ln  Broadcast  Stations,  It  Pin-points  Trouble  —  helps 
■  Sou  Stax  on  the  air  xxith  m.iximum  performance.  I  se  it 
to  iheek  hum,  noise,  ilisiortion,  moxiulation,  phase 
relationships,  measure  H.iin  anil  sxxeep  j'enerator  out- 
I'lit;  isolate  ilefiitixe  lomponents;  determine  freijuencx 
response  of  audio  eiriuits. 

In  Laboratories,  It’s  Versatile  —  fits  main  applications 
Sc  here  xx.txelorni  studx  is  essential.  Ituilt-in  xoltage 
c.ilifxrator  permits  e alibr.ition  of  the  scope  for  xoltajje 
nieasurenients  (  iixes  xou  xx  nle  freepienex 
res|>onse  without  teeourse  to  pe.ikeil 
amplifier  coupling  eirmits.  Straight  re¬ 
sistance  eoiiplint’  IS  used,  .mil  the  scope 
i  .m  be  emploxed  on  freipiencies  u|x  to 
^  me.  I  seelleiit  transient  response  with¬ 
in  the  freejuenex  r.in^e  of  the  instrument. 


(l•l•tl  O  iiKiatc 


4'’-  0- 


TV  SCOPE  ST-2A 


SPECIFICATIONS 


Frequancy  Raxponea 

\/ait>eul  Amplifiar 

Ptoba  ood  AC —  f  0.  —  20%  from  20  cyclai  fo  500  Kc  (Squoie 
Wa»a  laiponia  60  to  40,000 
cyclax  ) 

♦  0,-50%  fiom  20  cyclax  to  1  magacycia 
withgfadualiadiKtion  in  raxponxa 
bayond  I  me. 

DC  —  ■  iV  20%  fionx  0  to  500  kc  olfull  goin  xatlmg 
Swaap  Ranga 

10  cyclax  to  100  kc  m  xix  ovailuppmg  langax. 


Senxitivity 

Vartical 

1  AC  Input  —  .015  volts  RmS  per  inch 

2  DC  Input — 2.0  volts  DC  per  inch 
3.  Probe — .20  volts  RmS  per  inch 

Horiiontol —  4  RmS  volts  per  inch 


Colibroling  Voltogex 


Sevan  AC  voltages  of  power  line  frequency — .3,  1.5,  3,  15,  30, 
1 50  ond  300  volts  with  '15%  occurocy. 
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STATIOMS  -k  FOR  DFVELOPMFHT  LABORATORIES 


VARIABLE  PERMEABILITY  SWEEP  GENERAT0R-ST-4A 

Completely  Electronic.  No  Moving  Ports.  I  an  ex* 

ceptu>nall>  hIiIc  linear  sweep,  this  instrument  is  ideal  l<ir 
teles ision  receiser  maintenance.  TV  pr<»iJucti(»n  and  deseh 
opment  laboratories,  wide  hand  ampliher  study,  and  trans¬ 
mission  line  impedance  measurements.  I  he  front  panel  is 
slotted,  permitting  the  equipment  to  he  remosed  and 
imiiinted  in  a  standard  P>>inch  relas  rack-  A  new  Halanced 
Output  Ailaptor  (Type  ST-HA),  also  asailahte,  provules 
balanced  ^Oti  ohm  output  from  the  sweep  generator. 


I  unctions  as  a  c  r>stal  referenced  calibrator  from  10  me  to 
.^00  me.  NX  hen  used  with  the  C#-F  sweep  generator,  it  prci- 
s  ides  a  multiple  of  markers  spaced  1.^  or  4.5  me  apan  .  .  . 
or  can  be  used  to  supply  a  marker  or  markers  at  any  fre¬ 
quency  from  10  me  to  000  me. 


Pictwr*  Corriaf  OsciUalof:  15  potiHon  rotary  $•l•<tor  switch  laiacts  12 
crystal-cootrolled  fr*qv*f>ciaft  plus  3  tvneoblo  ranges  covering  inter¬ 
mediate  (requerKiet. 

Channel  Crystal  Accuracy:  .02%^ 

Konges:  3  Bands  — 20  to  27  mc;  27  to  37  mc;  37  tc.  50  me 

Accuracy:  dial  bond  calibrated,  crystal  calibrator 4.05%. 

Crystal  Meduloter:  Provides  oudio  and  intermedtote  frequency  loca« 
lions  simultaneously  with  picture  carrier. 

Crystal  Accurecy.  4.5mcs  05%.  1.5mcs.15%. 


SPICIPICATIONS 

frequency  Ronge;  Continuously  variable  from  4  to  110  me  and  170  to 
220  mc.  Con  be  used  through  900  mc  on  harmonic  operation. 

Sweep  Wtdth;  Linear  from  500  kc  to  greater  than  15  mc. 

Output  Voltoge:  Greater  then  01  volts  from  4  to  110  mc. 

Greater  than  0.5  volts  from  170  to  220  me. 

Output  S4ngle-ended  or  bolonced  300  ohm  output. 


ILLUSTRATED  BULLETINS 

Complete  information  will  be  furnished  on  any  of  the  General 
Electric  test  instruments  listed  here.  Check  those  you  ore  interested 
in  .  .  .  then  fill  in  and  moil  the  coupon  todoy. 


General  Electric  Company,  Section  480 
Electronics  Park,  Syracuse,  New  York 

Please  send  me  further  information  on  products  checked 
ot  left. 


Industrial  Tube  Analyzer 

YTW.3 

Distortion  and  Noise  Anotyzei 
YOA-I 


NAME 


Sweep  Generator  ST-4A 


COMPANY 


Marker  Generotor  ST  5A 


address. 


Balanced  Output  Adoptor  ST-6A 


lucre  Wave  Generator 


state 


Regulated  Power  Supply  YPD-2 


Industrial  Scope  YNA-4 
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BUSINESS  BRIEFS 


PYRAMID^ 

“HumidiSeal” 

nMuuu  p«n>  upuiTM) 


i 


i 


(u||*diT  bw'll  to  ' 

•  tinOu* 

•lOiflioo  «nd  '0«|0 
konOtmi 

Ovt««  tub* 
fltttK  iniffOinolHl 
to  0<r«onl  -* 

moiltiMt  OktOrplNIii  ‘ 

1>|M  outtr  coot 
el  0'|*>  Itmo 
0<o«><l«t 

dotibio  piotKtion 

(Kk  tflO 
piMlIC  MOlOO 
»l*’"»t  moiitiKfN. 

loKlt  oncItoloO 
tOCIKlIj  Ml  totld  ~ 
plotliC  tnd 


Typo  ISTOC  Hwmidi 
Stol  '  copocitopc  pro 
ipociolly  doiignod  for 
15*  C  oporolion,  •¥•* 
in  tho  moil  humid  at 
motphoroi.  and  mill  maai 
iha  tavat*  pratant  doy 
damondt  ol  andwtonca  in 
talafition  racaivott,  outo 
fodiet,  •!( 


a  ^ 

1  «>  Q  ^ 

'  u.  CJ 

oc  O  5 

>“  r:  o 
a.  2  o  o 


WIIT(  fOI  (OMPIITE  IITEIATUK 

■ottotoototraot  ood  OittiiMoit 

ttmulwt  tko  U  S  *  Md  Cootdo 

A  PYRAMID 

PYRAMID  ELKTRIC  COMPANY 

)SS  Oxford  StrNi 
Pattrson,  N  'J.,  U  S  A 

TIllOtAMS  WUX  PotatMn.  N  J. 
CAOil  ADOaiSt  Ovt«a<M>M  ^ 


By  W.  W.  MacDONALD 


Ah  Military  l{«fquireint>ntH  for 
flrftronic  K^ar  step  up,  principal 
fear  of  the  industry  is  that  civilian 
production  may  Ete  shut  down  too 
fast,  before  specifications  and  ma¬ 
terials  are  available  for  military' 
production.  Hope  is  that  a  Kradu- 
ated  transition  can  take  place. 
Otherwise  some  plants  may  face 
shut  downs  of  several  months  on 
ci'rtain  lines,  with  possible  loss  of 
latior  force  to  other  industries  not 
yet  affected. 


First  (Quarter  sale  of  radio  and 
television  components  to  set  manu¬ 
facturers  increased  fit)  pi‘rcent 
over  the  same  period  in  I'.i-lH,  anil 
the  sale  of  parts  to  jobbers  in- 
cr«’ase<l  17  percent,  according;  to 
A.  1».  IMamondon,  .Jr.,  chairman  of 
the  R.MA  Parts  Division. 


Industry  Shipment  of  television 
sets  in  the  first  quarter  of  P.I.aII 
totalled  l.ri.Ali.iilXI,  broken  down  as 
follows  by  KMA; 

AinliAMi/i 
Artx  »ti«i 

«  Mnn*  t'l  i«'ut 
I  .«rf 

Ini<tri<‘(  •»( 

KlorftU 
fieurKiM 
IlJltit.U 
ln<Jiaita 

loWJi  .  . 

KAn»tjiJi 
Kf'iiturk  V 
IdOUtAiariH 

M«4r>  Unit 

MMdinJIt-hUod'tt  H 

Mti’hlicnn 
Mtnri«>aotii 
Mtsii«>urt 
Ni  iiriixika 
\*  w  J<*rw> 

Nih  M*xf«o 
NVm-  Y**rk 
\n|(tl  t'lirnlllit 
(  Ehtu 

I  ^klHhitniK 
1  Vnnxy  IvMDisi 
UhtHl..  IktUr.il 

f'Hrohtii 

f 

T» 

rt.i  h 

\  irKinwt 
U  1. 

\\  •  -!  \  iricitii.t 

W  iMi  origin 
/  .f 


nificant  chapters  entitled  ‘‘What 
to  Kxpect  From  Your  Service  Con¬ 
tractor",  "I'artial  and  Freak  Serv¬ 
ice  Contracts”  and  "C.O.D.  Service 
Calls." 

Philadelphia  contractors  are  re¬ 
ported  to  have  placed  pre-publi¬ 
cation  orders  for  ‘iD.OIM)  copies  of 
the  booklet,  which  will  have  ‘in  to 
24  {laKes  and  will  fit  in  a  No.  in 
business  envelope. 

Total  TV  Investment  of  the 
public,  manufacturers  and  broad¬ 
casters  will  exceed  the  $21-billion 
now  invested  in  the  entire  motion- 
picture  industry  by  the  end  of 
P.).')!,  thinks  H.  C.  Bonfiir  of  Zenith. 

Howard  Sams  says  his  next 
three  Photofact  service  folders 
will  cover  0.5  television  models  and 
ir>  radios,  and  that  this  ratio  re- 
tlecfs  current  production  scheil- 
ules. 

The  Latest  nation  to  announce 
jilans  for  tv  is  Colombia,  South 
.America.  Negotiations  are  said  to 
be  troiiiK  on  between  the  Director 
of  Cultural  Kxtension  and  un¬ 
named  Etritish  firms  for  a  station 
in  Hojrota.  The  installation  is 
planned  for  the  end  of  this  year. 

Time  required  to  assemble  a 
television  set  at  Westinjrhouse  is 
tit  hours,  of  which  U  hours  is  de¬ 
voted  to  inspections  and  tests. 
There  are  10  of  the  last-mentioned 
operation.s. 

What  equipment  does  an  elec¬ 
tronic  research  lab  need?  Here's 
the  list  of  laboratory  items  cur¬ 
rently  available  at  the  Western 
I'nion’s  F.lectronics  Research  Di¬ 
vision  at  Watermill.  N.  A'.: 


s  list 

1.217 

2<.I2> 

S.ftIT 

2s.:s7 

5.217 
1  l.u«l 

I  IS.Oiil 
1I.S22 
3.0<is 
S»ii 
10.452 

H. 27S 
55.9  l!l 
Sll.lil.'. 
liO.SlH 
11.044 
40, •132 

3.SC2 
30, *71 
43fi 
2SS.37S 
2.363 
1 10.720 
4  4"3 
1  f..7<'.3 
13,756 
176 
7.0.50 
22  6,\6 
2.463 
12.063 
3  M4 

I. 161 
is. Mill 


PropiMed  New  Publication 
called  Tflrvifion  Service  Guide 
Hiuik  is  intended  for  frev'  distribu¬ 
tion  to  purchasers  tif  television 
sets  by  dealers  and  maintiuiance 
firms.  Obviously  designed  to  r»s 
iluce  the  number  of  false-alami 
calls  and  to  improve  dealer-con¬ 
sumer  relations,  it  contains  sig¬ 


VnHiiiflfT,  V:i|. 

ADalyzET,  ll.ir lll••fll•  r.irk- 

inl 

.\Tta!yz*'r.  \V*  st'-n  i  n  * 

Atteriiiator.  E»*Mi»‘rHl  i.i 

Atti-nuator,  H»  w  I’hi  karil 
Analyti**  *1.  <Vt.«  o 
Hnlanoe.  TrtpU*  }{•  am.  eVneo 

Caparltani'r,  G»‘n**ral  llatlio 
KrIdKx-.  I'ytH'iuif,  0<*ri»*ral  RatHo 
Ilickok 

lmt)»w!ancM.  Gmenil  Kafliu  (2) 
HrMjf**.  Wh^'atAtone 
« ‘aitif^ra^  (  U  » 

*  ‘afAaritnr.  1  »4-.Mil#*.  <'nrnp1t-r>uhtl(«‘r  Com¬ 
pany  (H) 
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SYLVANIA  SILICON  DIODES 


Applications  ^ 
Band  Coverage 
Qiaracteristics 


•  a  fuinl  <if  iip-to-ihr-niiniilt*  infor¬ 

mation  alNXit  Sylvania  Silii-on  Dimlen  that 
hrloni:!-  ill  th«‘  fill'  of  every  eleetronien  engineer. 
'I'hi!'  new  Ki-page  iHMiklet  lieM'rifieH  rryntal 
reetifierf  eoveriiig  the  frequency  range  from 
KMMt  to  2.v.(MK)  me  |n*r  second.  It  explains  the 
various  tyiM's  of  Silicon  Diodes  with  their 


ratings  and  common  applications. 

The  booklet  discusses  mixer  crystals,  includ¬ 
ing  the  new  matched  pairs,  microwave  video 
detectors  and  Silicon  DumIc  use  in  L'HF  and 
SHF  instrument  applications.  For  your  free 
copy  of  this  new  booklet,  simply  clip  the 
coupon  and  mail  today. 


ELECTRIC 

(liCTMIK  omts.  USM  tNtS.  HUHBM  nciitt  IWU.  lUtlWR  IBI  (NWin.  FU» 
KSMT  uwn  FOTias  atii  rawc  mm  kku.  im  uus.  mtium  mnoMi  art 


S>l«ania  Kleririe  ProdocU  lar. 

Urpl.  K-KMPI,  troporinn.  Prana. 

PIraar  •rad  me  yoar  arw  I'RKK  booklet 
^.%lierowave  Oyalal  Keetiftera.**  Alao  aead 
BH*  infurmalioa  on  Sylvania  Ma|iae:rona. 
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IliKh  Fr»  'll, 


USES 


AIR-DAMPED 


BARRYMOUNTS 


Til*  ntw  Sperry  Right  control  instrument  which  has  stirred  the  air¬ 
craft  world  is  mounted  on  air-damped  BARRYMOUNTS. 

Literally  a  super-instrument,  the  ZERO  READER  promises  to  revolutionize 
instrument  flying  in  that  it  presents,  on  a  simple  two-element  Indicator,  infor¬ 
mation  which  is  ordinarily  supplied  by  five  separate  Instruments,  and  directly 
tells  the  pilct  how  to  move  his  controls.  Its  two  coordinating  cross-lines  dictate 
the  pre-set  plan  of  flight  to  the  pilot  who  merely  acts  as  the  "muscles"  at 
the  controls. 

To  protect  this  sensitive  electronic  "nerve  center"  from  aircraft 
shock  and  vibration,  Sperry  Gyroscope  Company  mounts  the  ZERO 
READER  on  a  bose  equipped  with  air-damped  BARRYMOUNTS. 

BARRY  bases  permit  virtually  Instant  Installation  and  removal  of  the  instru¬ 
ments  they  hold.  Unit  air-damped  BARRYMOUNTS  are  also  available  for 
direct  Installation  to  airborne  instruments. 

Whatever  your  shock  or  vibration  problem,  Barry  eiperience  and 
consulting  engineering  facilities  otter  a  sure  solution.  Write  tor 
our  free  catalog  listing  stock  BARRYMOUNTS:  tor  special  infor¬ 
mation,  coll  our  neorest  office  or  write  to 


BARRY 


Mule  ORke  177  Sidney  St. 


Cambridge  3t  Massachusetts 


New  Imrk  ’  Wtll«a>tySt«  WaiUiiie^  ClevelMa  OeySmi 

CSKee*  MiaaeupalU  St.  Laal*  La«  Aaealai  Taraafa 


UK  A  rill* 

<  Nrlllnirr.tuh.  Kutho<it*-ray  iMi 
*  »'•  H*  h.’!  aji!i  t ray.  Ilt-V  i i 
N riti*  Kahlf'  i*«*mpariN 
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'  n  •  u.  \  ,trtiittit 
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Uufr.p.  1  1  listlllation  I’rtMiu*  N 

« ‘Mtfip.ifiy  I  2  1 
t  *l|t|1pw  \‘.l>'tll)tT)  t  1  ft  » 
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1  Ml  rtii.k: 
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\V«-  XXiiiulcr  if  niakiTs  of  a-c 
nlicratfil  ■ioltloriiiK' ifuns  know  that 
you  ran  loniasructize  a  watch  hy 
shovinir  if  throuy'h  the  loop'  No 
I'hari'c  for  the  .■-ah'^  idea. 

Here’s  The  Picture  on  the  tohil 
numher  of  broadcast  stations  in 
tht-  I’nifed  States,  as  of  .Tune  ID-aO; 
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X>uincf  of 

KlorlUA 
*  i**oriri* 

IiiHho 

lIUnotH 

IrKilitit.i 

Kans.i'^ 
K**mutky 
Ix»ul«»iuna 
Main*- 
Mar)  laiul 

tt: 

Michigan 


MiriPfi^ota 

MlsMaaippi 

Mi^»wiurl 

Montana 

N*lira.«k;i 

N-va.Ia 


Hariuishirt 
Ww  .U-rs*-)' 
.\i-w  M*'Xl«-o 


North  Carollnj 
Nt>rth  lukota 
i  »hto 

<  *klatw»tii.i 
I  »r*  K<*n 

KHim!**  ihd 
S'Mifh 

t  'aroiin.i 

Snith  1  »ak<*i. 

T.  :;r..  •  . 


I  tah 

\  .  . . . 

\'ir  K  >ni.4 

U  a>hiii»:t' 


\'ti  cli.ia 

U  i-fhviti 
Wyiiniiii*; 

1  hi  4^  (I 

//on  fin 
ru*rtip  l!uo 


TYPE  6 

SENSITIVE 

CONTACTOR 


KfiidinK  Our  Own  AiU  a^aiii, 
wo  note  that: 

Thf  }>i  Int-a-niiiiiilf  I'olaroifl- 
I.iniil  riimira  hnx  hi  i  n  adafitni  to 
till  joh  of  iihotoiiriijihiiiij  o.^l•il- 
loxrofu  tracis. 

At  hast  tiro  ronifuiiiii  s  vffi  r  to 
innkr  ahnost  any  sizr  or  shayr  dry 
hattrry  in  i/iiantitii s  lari/r  or  small. 

Till  iroid  “ inatiiifarts",  difiind 
in  our  snin  r-dniii  i  dirtioiuiry  as 
mianiny  "niadi’  hy  hand",  has  him 
corriiiiti  d  to  nii  an  " maniifart  iirinij 
farts." 

W'e  note,  also,  that  uiir  n insistent 
otiitorial  use  of  the  won!  “caiiao- 
itor"  to  liistinjfuish  oleitronio  oom- 
l»ononts  from  those  used  in  the 
steam  business  jroes  unnoticed  t)y 
many  copywriters,  who  still  use 
"condenser",  and  sometimes  use 
Isith  "capacitor"  and  "condenser” 
in  the  same  ad. 


A  pol«ril«d  m«qn«tic  itructur*  with  twitching  up 
to  4  pel*  2  throw,  or  4  poU  3  poiitiont;  S  ampur* 
nominal  contact  ratin9. 


MtciariNf 

gii4 

Ampliff  1*9 


For  POSITIONING.  RthrlOTE  CONTROLLING  (at  in 
tarvot)  and  TEL£h4ETERING.  Whan  conditiont  ara  "normal', 
armatura  it  forcibly  maintainad  in  a  balancad  condition,  all 
Cireuitt  opan  Ww.l  (l,t  ya.  I 


(•nfrolltrf 


laitiattaq 


Ab*ia«fftal  (7ii4  ) 

For  SWITCHING.  OVERLOAD  PROTECTION,  ate.  Mo 
manlary  Siqnai  ai  from  puih  button  or  circuit  ovarload  trip) 
relay,  which  remains  "Latched  ’  until  electrically  reset. 


FiPtt  announced  tn  1946  at  a  new  development  tn  maonetic 
iwitckinq  tK«  Siqmo  Type  6  hat  become  ettablitked  at  (I)  an 
aitellent  output  da*tce  lor  many  fyptt  ot  ta^vo  ampliFer,  (2) 
one  ot  tKe  best  available  tatchinq  relays  where  retitt 

ance  to  shock  an.i  vibration  and  lon^  iile  a'e  important  ()| 
probably  the  only  contactor  ot  comparable  switch  capacity  with 
SD  miii.watt  sensitivity  (or  better  with  lets  than  4  poles) 

In  the  process  of  eiploiting  these  possibilities  however,  at 
with  any  new  product  many  minor  delects  or  '  bu^t*  came  to 
ii^ht  There  were  types  of  mttability.  distortion  of  frame  under 
some  kinds  of  shock  and  areas  whera  inadequate  pr'ecision  m 
manufacture  was  evident  In  eiimmatinq  these  buqs  .  details, 
tolerances,  processes  and  techniques  have  been  reets^ineered 
throughout  and  the  present  product  has  consistent  and  uniform 
properties 


In  Sour  Wanderings  throujfh 
.Mirplus-equipmput  store.s  if  you 
see  a  piece  of  equipment  in.scribed 
with  the  letter.s  ISKCi  lietter  buy 
V'lasse.s.  Accordinjr  to  the  late.st 
A\-sy.stem  definitions  such  a  de¬ 
vice  would  be  an  underwater  mo¬ 
bile  item  desiKned  for  installation 
on  a  carrier  pijfeon  for  the  purpose 
of  directing  a  yun  or  searchlight. 


62  Ceylon  $1.,  Boi'on  21,  Man. 


ELECTRONICS  — September,  19S0 


RR.  MALLORY  a  CO 


tr<»ulilc-friT  xTxirf  lias  Ih-coiiu*  so  s\tioii\iiioiis  ^\ith 
Mallory  (.a[ta»itor'  that  ru-toiiiiTs  liavo  com*-  to  assifjn 
I  ritical  rospoiisiliilitii's  to  tliotn  without  hesitation. 

Kor  *‘xam[ih*  ...  a  rom|ilf\  r|im  rout  ml  (or  iliest-l-electric 
hx  oiiioti\t>.  riie  tailure  ol  a  r'iiiyle  coiiipoiieiit  would  stall 
the  train,  him  kin^  rail  Iratlie  lor  hour".  For  absolute  safety 
and  de|>endahilit\ .  the  ni.inufai  turer  s|HM  ified  Mallory  .M* 
('.a|i.iritors  in  thi"  eontrol. 

I  he  Mallor\ -orittinated  M’  ('.apaeitor  is  widely  used  in  sueh 
important  applieations.  I'his  eoinplete  eonlidenee  is  the 
result  of  \ears  of  di  mtnistmtinn  <d  Mallory  superiority.  Yet 
M.dlor\  ('..ip.ii  ilors  cost  \ou  no  more. 

Tliul's  rrsiilts  fii‘\imd  sfirrilitatiitns! 

And  whether  vour  prohlem  i"  electronic  or  metallurtzical, 
what  Mallory  has  done  lor  others  can  lx-  done  lor  von! 


SERVING  INDUSTRY  WITH 

Capacitors  Contacts 

Controls  Resistors 

Rectifiers  Vibrotors 


S 

Switches  Supplies 

Resistonce  Welding  Materials 


P.  R.  MALLORY  A  CO..  Inc.,  INDIANAPOLIS  6,  INDIANA 
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.Mallory  (laparilors  Drlivrr 
Extreme  Dependability 
in  Critical  Applications! 


►  MOHII.IZATION  .  .  .  Military 
**veTits  ;ire  moving'  at  such  ii  pace 
thiit  it  is  impossible  to  predict,  as 
We  write,  what  the  electronics  in¬ 
dustry  will  he  faced  with  two 
weeks  later  when  this  issue 
reaches  the  suhscrihers.  Hut  the 
trend  is  unmistakahle.  There  are 
V'oinjr  to  he  cutbacks  of  civilian 
production  and  a  sharp  stepup  of 
military  production,  whatever  the 
outcome  of  our  .Asiatic  involve¬ 
ment.  This  should  come  as  no  sur¬ 
prise,  iiiid  should  he  met  with  no 
reluctiince  whatever.  The  place  of 
electronics  in  military  operations 
today  is  near  the  top.  So  our 
responsibility  to  assume  a  major 
portion  of  the  load  is  not  only  un¬ 
avoidable,  it  is  an  opportunity  to 
participate  in  what  may  well  be 
the  bijrjrest  and  most  constructive 
project  of  our  jreneration. 

While  participatintt  wholeheart- 
eilly  in  whatever  program  is  laiil 
lUit  for  us,  we  can  hope  that  the 
transition  from  civilian  to  military 
production  will  be  carried  out  as 
skillfully  as  possible.  Cutbacks 
should  be  >r*-ared  closely  to  the 
actual  ability  of  plants  to  absorb 
military  work.  Otherwise  unem¬ 
ployment  is  inevitable,  temporary 
to  be  sure,  but  an  interruption  of 
production  nonetheless.  Fortun¬ 
ately  men  tif  the  caliber  of  Freil 
Litck  have  been  plannintr  for  this 
eventuality  for  many  months,  as 


civilian  advisers  to  the  .Munitions 
Hoard.  If  their  advice  is  taken,  we 
have  little  to  fear. 

►  FCC  IK.\C  . . .  The  Conilon  Com¬ 

mittee  (see  p  (>t>,  this  issue)  has 
brou>rht  to  the  attention  of  Sen¬ 
ator  Kdwin  C.  Johnson,  for  whom 
they  labored,  the  fact  that  the 
FC('  and  I  RAC  do  not  operate 
uniler  a  common  policy,  and  has 
cast  doubt  that  any  iillocation  of 
the  vhf  and  uhf  bands  can  be  in 
the  best  interest  of  the  country 
unless  such  a  commtin  policy  is 
adhereil  to.  We  hope  this  view  pre¬ 
vails,  amont;  the  members  of  the 
Communications  IVilicy  Hoard  and 
elsewhere  amonit  the  President’s 
advisers.  Now,  of  all  times,  we 
must  be  sure  that  these  important 
fre<iuencies  are  actually  and 

fully,  not  s<|uatte<l  upon. 

►  CHICAfiO  ;  .  .  The  Chicatto  sec¬ 
tion  of  the  IRK  is  currently  ob- 
servinjf  its  2.'>th  anniversary  with 
a  four-months  projjram  culminat¬ 
ing  in  the  National  Klectronics 
Conference.  Of  the  strikin»r  trends 
in  the  electronics  business  since 
1?2.'),  not  the  least  is  the  steadily 
increasinjr  concentration  of  elec¬ 
tronic  manufacturing  in  the  Chi¬ 
cago  area.  Four  of  the  ten  bijfRest 
producers  of  television  sets,  for 
example,  are  located  in  Chicajro, 
three  in  the  New  York  area,  two 


in  or  near  Philadelphia.  It’s_re- 
freshinir  to  note  that  the  IRE. 
thoutrht  of  as  a  stodKy  outfit  in 
some  quarters,  has  had  the  get-up- 
and-go  to  tell  the  people  of  Chi¬ 
cago  that  their  town  is  the  center 
of  the  wonder  industry.  Other  sec¬ 
tions  could  profit  by  the  example. 

►  I.A.MPKEYS  .  . .  Speaking  of  Chi¬ 
cago,  the  Cook  Research  Labora¬ 
tories  there  have  just  been 
awarded  a  contract  by  the  Depart¬ 
ment  of  the  Interior  to  develop 
electronic  instruments  to  exter¬ 
minate  sea  lampreys.  These  eel¬ 
like  fish  attach  themselve.s  to  other 
fish,  sucking  their  blood,  and  have 
all  but  destroyed  the  lake-trout 
fishing  industry  in  the  Great 
Lakes.  According  to  Fish  and 
Wildlife  Service  .scientists,  the 
lamprey  displays  selective  reac¬ 
tions  to  visual  and  audible  stimuli 
which  may  be  used  to  drive  them 
into  electrocution  devices,  while 
not  affecting  fish  of  other  species. 
The  contract  calls  for  development 
of  "radar-type  instruments,  sub¬ 
marine  sound  generators  and  other 
electronic  devices’*.  One  idea  is 
to  tune  the  sonic  generators  to  the 
heart  beat  of  the  lampreys;  this 
appears  to  have  a  fatal  effect  if 
the  intensity  is  high  enough.  The 
eel-killers  hope  to  catch  ’em  going 
upstream  and  downstream.  Quick, 
CiK)k,  the  (underwater)  Flit! 
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The  Case  foi 
VHF  TELEVISION 


"ANNEX  C" 

Hidden  o«aii  in  the  Annetet  ei  the  report  ot  the  Senate  Adnsory  Committee  on 
Color  Tclcrition,  where  it  hot  attracted  little  public  attention,  ii  a  cogent  itote- 
ment  o(  the  rhl  rt  uhl  argument  orcr  new  telcrition  channels  Annei  C  is  an 
inquiry  directed  by  the  Committee  to  Senator  Edwin  C  Johnson,  prior  to  the 
tormotion  ot  President  Truman's  Communications  Policy  board  Since  this  brief 
and  forthright  statement  of  the  problem  is  a  matter  of  deep  concern  to  every 
television  engineer,  it  is  reprinted  in  full  herewith  — The  Editors 


EAKI.S’  III  thv  liflilifratioiiH  of 
tht*  Si'iiatf  Advisory  Coni- 
rtiitfi'r'  oil  Color  'l'»*l«'vinioii  ithf 
"Ciiiiiliiii  Ciimmitti-f” I .  the  nuen- 
tion  Ilf  the  |iro|><)sfd  expun-tioii  of 
the  television  service  on  iihf  chan¬ 
nels  was  lironttht  ti|i,  as  stated  in 
the  linal  reimrt : 

■'At  its  nieetinjr  of  Novemlwr  '21. 
r.ilti,  the  t’linimittee  discussed  the 
i|uesiiiin  Ilf  the  basic  terms  of 
reference  of  t)ie  report,  particu¬ 
larly  reprardintf  the  availability  of 
additimial  channels  not  then  con¬ 
templated  by  the  FCC  proposals. 
As  a  result  of  this  discusiun,  an 
iiuiuiry  WHS  pri'iiared  and  for¬ 
warded  to  Senator  .lohnson  as  of 
February  2,  ItiriO  A  copy  of  this 
imiuirs  is  a|ipended  as  Annex  (’. 

“Shortly  thereafter,  the  forma- 
'imi  of  the  I’resideiit’s  Communica¬ 
tions  Policy  Hoard  was  announced 
In  view  of  the  contemplateil  activity 
of  this  Hoard,  Senator  .lohnson 
advised  the  Committee  to  priH-eeil 
within  the  terms  of  reference  pro- 
l>osi.||  by  the  FCt'.  namely  to 
consiiler  channels  in  the  vhf  band 
from  .M  .siS  and  I74-2U>  me,  and 
I  h.tiinels  in  the  uhf  band  from  17"* 
to  Stui  me." 

Annex  C 

The  full  text  of  .\nne\  C.  referred 
to  above,  follows : 

The  plans  for  exjiansion  of  the 
television  service,  whether  for  addi- 

6b 


tional  black-and-white  stations  or 
for  a  Color  .service,  must  l>e  evalu¬ 
ated  in  terms  of  the  radio  sjiectrum 
now  reserved  for  television  and 
other  services.  Television  broad¬ 
cast  stations  are  currently  allocated 
in  12  channels  in  the  vhf  spectrum 
IP  the  follow inir  bands:  .’>1-72  me, 
7ii-rtH  me,  174-21fi  me. 

In  expanding  the  television  serv¬ 
ice  it  would  a|ipear  to  this  Com¬ 
mittee  that  it  would  la-  hitrhiy 
advantafreous  to  allocate  additional 
vhf  channels  between  72  and  .fllO 
me.  Hut  the  s|iace  in  the  vhf  sp«*c- 
trum  is  currently  occuiiied  by,  or 
nominally  alliK-ated  to,  other  serv¬ 
ices  These  are: 

T'2-7ii  mo-  liiiveriiiucnt  aeronautical 
navigation  and  non- 
government  fixed 
ss  losmc  K  \I  broadcastinir 
luS-ltJnu'  .Aeronautical  navigation 
and  communication 
lll-ltiimc  .Vmateur 
HS-1.')2  me — .Aeronautical  communica¬ 
tion 

l.'i'i  l.'iti  me  Police 

l.')fi-lii2  me  —  Nongovernment  fixed  and 
mobile 

liT2-171mc  (iovernnieiit  fixed  and 
mobile 

216-220  me  Government  fixed  and 
mobile 

220  22.'>  me— .Amateur 
22.'i  400  me — Government  aeronautical 
communication  and 
navigation. 

In  view  of  this  extensive  ih'cu- 
pancy  of  the  vhf  spectrum  by  non- 
television  services,  the  FCC  allo¬ 
cated  a  iwrtion  of  the  uhf  spectrum. 


from  47.">  to  me.  for  experi¬ 
mental  television  .service.  Imikiiijr 
toward  the  development  of  improved 
television  systems  including  hijih 
definition  black-and-white  and  color 
'Vstems.  The  FCC  has  recently 
issued  a  pro|>osal  to  allocate  a  lartte 
segment  of  the  uhf  band  to  com¬ 
mercial  black-and-white  television 
broadcasting.  The  proposal,  to  be 
-lebated  shortly  in  hearinifs  before 
the  Commission,  is  to  allocate  ap¬ 
proximately  42  channels,  each  G  me 
wide,  extendinjr  from  47.7  me  to  727 
me  I  or  from  .700  to  772  me.  if  the 
band  47.7-700  me  is  allocated  to 
common-carrier  fixed-mobile  com¬ 
munications). 

The  proposal  to  alUxate  uhf  chan¬ 
nels  is  open  to  a  number  of  serious 
objections  which  stem  from  difTer- 
ences  in  the  performance  of  trans¬ 
mitters  ami  receivers  and  in  the 
propatration  of  radio  waves.  The 
.ivailable  power  of  transmitters  and 
the  sensitivity  of  receivers  are 
lower,  in  any  jriven  state  of  the  art. 
in  the  uhf  band  than  in  the  vhf 
band.  The  (M-rformance  of  the  uhf 
system  i.s  impaired  further  than 
the  vhf  system  by  natural  impedi¬ 
ments  to  transmission  over  the 
earth’s  surface.  These  technical 
factors  have  import.ant  implica¬ 
tions,  which  may  be  summed  up  in 
the  statement  that  uhf  television 
stations  cannot  cover  as  larue  an 
area  (by  a  factor  of  the  order  of  7 
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rondoii  Coiiiinittee.  in  it>  report  on  the  status  of  eolor  tv.  reeonimeiids*  new  vhf  elian- 
nels.  states  arfrunients  against  uhf.  ami  eall.«  for  re\iew  at  highest  administrative  level 
of  alloeations  poIieie>  of  and  IRAC 


times t  as  can  vhf  stations  of  the 
'ume  etfective  radiated  power. 

The  effect  on  the  e.xtent  of  the 
service  to  the  i)uhlic  is  manifest. 
In  the  first  place,  areas  which  mijrht 
Ih>  covered  by  vhf  stations  cannot 
he  covere<l  by  the  same  number  of 
uhf  stations.  .\  second  effect  of  a 
ulif  alhx-ation  which  is  afrainst  the 
public  interest,  is  the  tendency  to 
foster  monopoly.  In  areas  of  dense 
population,  such  as  the  eastern  sea¬ 
board,  a  vhf  station  can  reach  an 
audience  much  laryer  than  can  an 
equivalent  uhf  station.  Accordingly 
there  is  serious  doubt  that  a  uhf 
station  could,  under  these  circum¬ 
stances,  compete  with  the  vhf  sta¬ 
tions  in  the  same  area.  The  limited 
number  of  stations  on  the  existing 
12  vhf  channels  would  then  operate 
at  a  substantial  competitive  ad- 
\antage. 

These  disadvantages  of  a  uhf 
albnation  may  have  to  be  faced, 
provided  that  no  additional  vhf 
channels  can  In*  found.  But  to  the 
extent  that  space  in  the  vhf  sp«T- 
trum  could  be  transferred  to  the 
television  service  from  other  serv¬ 
ices,  the  technical,  social,  and  eco¬ 
nomic  shortcomings  of  uhf  tele¬ 
vision  .service  could  be  obviated. 
.Ml  the  future  needs  of  television 
may  not  be  satisfied  by  additions 
to  the  vhf  allocation.  But  with 
even  a  small  addition  (e.g.  6  chan¬ 
nels)  it  is  possible  that  an  adequate 
public  service  can  be  achieved,  both 
as  to  coverage  and  for  fostering 
competition,  without  the  necessity 
of  the  extensive  uhf  allocation  pro¬ 
posed  by  the  FCC. 

This  committee  is  concerned  pri¬ 
marily  with  the  technical  factors 
underlying  a  color  television  serv¬ 
ice.  and  is  not  in  a  position  to 
rei'ommend  specific  change.s  in  the 
vhf  allocation.  Moreover,  the  com¬ 


mittee  wishes  to  emphasize  that 
the  transfer  of  spectrum  facilities 
from  one  service  to  another  involves 
judgments  which  tran.scend  tech¬ 
nical  factors.  Such  judgments  must 
be  based  on  sound  technical  knowl¬ 
edge,  but  they  involve  also  the  far 
more  difficult  determination  of  the 
needs  of  the  various  services,  their 
established  positions  and  invest¬ 
ments,  and  the  quantity  and  (juality 
of  the  .service  they  render  to  the 
public  and  the  national  security.  No 
technical  group  can  properly  under¬ 
take  judgments  of  the  latter  ty|M*. 
They  must  be  made  on  a  high  ad¬ 
ministrative  level,  by  a  group  of 
judicial  merit,  having  knowledge  of, 
and  properly  responsive  to,  the 
needs  of  all  the  radio  services. 

It  is  the  considered  opinion  of 
this  ctimmittee  that  the  distribution 
of  the  vhf  and  uhf  regions  of  the 
spectrum  to  various  .services  has 
not  been  carried  out  in  the  past  on 
the  basis  just  suggested.  This 
failure  has  stemmed  from  the  fact 
that  no  government  agency  has 
been  given  the  authority  or  re 
sponsibility  to  make  a  judicial 
review  of  the  u.se  of  the  entire 
portion  of  the  spectrum  involved. 
Two  groups,  operating  with  differ¬ 
ent  procedures  and  policies,  have 
been  responsible  for  the  main  fea¬ 
tures  of  the  allocation.  These  are 
the  FC(\  which  allocates  frequen¬ 
cies  to  nongovernment  services  and 
the  IRAC  ^Interdepartmental  Radio 
Advisory  Committee)  which  allo¬ 
cates  frequencies  to  government, 
including  military  service.s,  and,  in 
addition,  allocates  frequencies  for 
assignment  by  the  FCC  to  non¬ 
government  services.  These  groups 
have  not  operated,  during  peace¬ 
time,  under  a  common  policy  and 
the  IRAC  has  not  reviewed,  in  the 
manner  employed  by  the  F'CC  for 


nongovernment  requirements,  the 
needs  of  all  government  and  non¬ 
government  services.  Unless  and 
until  such  a  review  is  carried  out, 
at  an  administrative  level  suffi¬ 
ciently  high  to  command  the  respect 
and  cooperation  of  the  industries 
ami  government  departments  af¬ 
fected,  serious  doubt  will  remain 
that  the  alkxations,  as  they  now 
stand,  are  fur  the  maximum  benefit 
of  the  public  and  the  national 
security. 

While  this  situation  exists,  this 
committee  is  faced  with  a  difficult 
choice  in  its  deliberations.  It  may 
a.ssume  on  the  one  hand,  that  a 
review  of  the  allocations  to  l)Oth 
government  and  nongovernment 
.services  should  l>e  made,  and  will 
in  fact  l>e  made  by  an  appropriate 
government  agency  existing  or  to 
be  set  up,  before  the  propo.sed  ex¬ 
pansion  of  television  facilities 
takes  i)lace,  and  that  such  a  review 
would  probably  result  in  the  alloca¬ 
tion  of  additional  vhf  channels. 
.Mternatively  it  may  assume  that 
the  creation  of  an  administrative 
body  to  review  the  alUxations,  its 
deliberations  and  the  preparation 
of  its  findings,  would  take  so  much 
time  that  the  expansion  of  tele¬ 
vision  service  should  not  be  delayed 
so  long.  In  the  latter  event,  the 
committee  has  no  alternative  but  to 
pnxeed  within  the  terms  of  refer¬ 
ence  now  propofjed  by  the  Ff’C, 
even  though  these  term.s  may  be 
faulty. 

Since  the  memljers  of  the  com¬ 
mittee  believe  this  to  be  a  matter 
of  great  importance,  not  only  to  the 
future  of  the  television  service, 
but  of  other  radio  services  as  well, 
they  respectfully  bring  the  matter 
to  the  attention  of  the  Senate  Inter¬ 
state  Commerce  Committee  and  re¬ 
quest  guidance  in  the  matter. 
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LONG-LIFE  TUBES 
for  INDUSTRY 

*  oiiitiM-rriai  airliiu>  lia\«‘  workrd  ••lox**!)  \\illi  lllanllfa<’tllr<‘r^  to  |iro<liit-(‘ 
llial  til  tlio  ^rr\irr.  K\|tfii»‘iHr  o\rr  tin*  ^»a^t  tlim*  yar.'  inili('at«>  that  tlu-  «‘\tra 
i'o<-t  i>  iiiorr  than  alt>orl»«‘tl  in  mliiccil  niaiiit(*iiaii«‘«‘  ami  fruiT  ni^lil  t-aiirrlla- 
lion-.  I'ro^ram  |»oinl-  tin*  wa\  to  iinproM'd  tnin*-  for  othrr  appliration- 


By  ELWOOO  K.  MORSE 

/•»  I- .»  *  f  f  »  r 

t  f  *  ontiii  Cm  i|j  itd'fio,  /hi' 
t(  d  / *  t 


EI.UTKON  Tl  HK>  h;i\i*  uxtil 

fur  many  inilu'*trial  |iurii<iscs 
fnr  vfitrs.  (>th*T  inilii'<triiil  ap- 

plu-ations  for  whii'h  thf>  hast*  loni.' 
sf«'mf(l  i<li*ul  remain  in  the  experi¬ 
mental  ^ta^.'e  Why? 

t'ertainly  the  lay*  between  experi¬ 
mental  applnation  anil  i-ommerfial 
ai'i  eptani'e  in  not  tax  aiise  tiila’i  can¬ 
not  he  ilevelopeil  to  ilo  the  work, 
Thi'v  can  tie  y'iven  a  very  w  iile  vari- 
etv  of  charai  terist  icn.  So  it  munt 
he  that  tiihen  are  .ntill  conniilered 
iinteliahle  \'et  radio  stationn  oper¬ 
ate  'Jl  hoiirn  a  das  and  the  vast  tele¬ 
phone  service  of  thi.s  country  is 
iisiny  more  and  more  tiihes  each 
\  car. 

Perhaps  the  answer  lies  in  the 
fact  that  many  tiihe  manufacturers 
ha\e  heen  reluctant  to  incest  in  the 
development  of  tllhes  to  meet  the 
needs  of  industry  while  the  lucra¬ 
tive  larye  vohime  and  less  exactiny' 
hiisiness  of  supplying  tiihe.s  for 
radio  and  television  rt*c»*ivers  exists. 
Perhaps  industry  its«‘lf  does  not 
reallv  know  what  it  needs. 

Aviation  Shows  the  Way 

t)ne  branch  of  industry  did  know 
what  It  needed  in  electron  tubes. 
That  branch  was  commercial  avia- 
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tioii,  It  presented  its  reipiirements 
to  tube  manufacturers.  Other  u.sers 
of  mobile  communications  eipiip- 
ment  with  like  reiiuirement.s  and 
manufacturers  of  eipiipment  were 
contacted  and  the  whole  problem 
was  Jointly  discussed.  The  outcome 
Was  the  selection  of  a  minimum 
number  of  tube  tyja’s  ileemed  neces¬ 
sary  to  perform  the  reipiired  func¬ 
tions.  and  vvhii-h  tube  manufactur¬ 
ers  ayreed  could  be  improved. 

The  selections  were  from  the  min¬ 
iature  group  of  tubes.  Improve¬ 
ment  was  to  include  design  change.s 
for  improved  performance  and  re¬ 
liability  as  well  as  physical  rug- 
gedir.ation.  list  of  ten  types  to  be 
initially  im[iroved  was  made  ami 
this  list  is  shown  in  the  accompany¬ 
ing  table. 

As  part  of  the  improvement  pro¬ 
gram  and  to  provide  manufacturers 
with  information  regarding  the 
performance  of  the  types  priHiiiced. 


PLEASURE  Before  BUSINESS? 

WHIN  •  tub*  faih  >•  •  kenw  radio  or 
tolorilioo  rocorror  tho  osor  it  awroir  iocoo- 
rooioocod.  Whoo  ooo  fodt  io  iodotlry, 
oiocfciot  dowo-tHiw  My  ceroplotaly  ditropl 
rrodoctioa 

YET  tMH-lokc  doMfo  ood  rradoctioo 
fochoteon  oro  tiill  oiowd  priMnly  ot  to- 
tOftoMowot  orelkotioat,  bocooto  of  the 
toWm  which  My  ho  obfotood  io  (hit  field 


Aeronautical  Radio  Inc.,  repre¬ 
senting  the  airlines,  agreed  to  re¬ 
turn  to  the  manufacturers  all  tiila's 
which  IxH'ame  defective  from  any 
cause,  accompanied  vvith  complete 
data  stating  nature  of  failure,  hours 
of  service,  type  of  equipment  in 
which  the  tube  was  ii.sed  and  func¬ 
tion  for  which  it  was  used.  The 
manufacturer  agreed  to  analyze  re¬ 
turned  tubes  and,  on  the  basis  of 
the  reports  and  their  analysis, 
modify  design  and  construction  to 
remedy  any  faults  shown  in  service. 

Program  Brings  Results 

.\s  a  result  of  three  years  of  oper¬ 
ation  of  this  improved  tube  pro¬ 
gram,  nine  of  the  ten  types  initially 
chosen  are  now  in  priKluction  and 
use  and  the  tenth  (5727)  is  under 
consideration.  Sufficient  informa¬ 
tion  is  on  hand  to  evaluate  the 
progress  of  the  first  tube  to  lie  im¬ 
proved.  The  (i.AK5  is  used  in  larger 
quantities  by  the  airlines  than  any 
other  miniature  type.  Data  from 
one  airline  showed  failure  of  one 
equipment  ever.v  .50  hours,  on  the 
average,  due  to  failure  of  this  tube 
type.  .After  almost  three  years  of 
production,  imjirovement  and  opera¬ 
tion  of  the  substituted  5t)54  it  is 
evident  that  considerable  progress 
has  been  made  toward  obtaining  a 
reliable  tulie.  t’ompilation  of  data 
received  from  the  airlines  as  well  as 
from  the  manufacturer  indicates 
that  the  .5().54  is  lOO  percent  better 
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LCNG-LIFE  6.3-VOLT  AIRCRAFT  MINIATURES 


llmlir 

R-F  ind  wide  band  l-F  1  75  m< 

.  R-F  «nd  A-F  350  ma 

Detector  300  ma 

R-F  and  wide-band  I  F  (similar  to  6AK5  with  suppressor  pin  available  175  ma 

lor  use  in  circuit  designed  to  minimite  receiver  desensitiiation  from 
noise  pulses) 

Medium-frequency  and  low-frequency  R-F  and  narrow-band  l-F  300  ma 

A-F,  R-F  oscillator  and  R-F  amplifier  350  ma 

A-F  and  noise  suppression  350  ma 

Thyratron  600  ma 

L-F  and  M-F  converter-timing  circuits  300  ma 

A-F  amplifier  350  ma 


5654  (6AK5)  pentode 
5670  (2C51)  twin  triode 
57?6  (6AL5)  double  diode 
5725  (6AS6)  pentode 

5749  (6BA6)  pentode 
5686  pentode 

5751  (12AX7)  hi^h-mu  twin-triode 
5727  (2021) 

5750  (66E6)  pentaqrid  converter 
5814  (12AU7)  medium  mu  twm-triode 


than  thf  tiAK.s.  This  imitrovement 
is  liaseti  on  a  fomparison  of  life. 

Since  enKineeriiijr  time  is  re¬ 
quired  to  produce  an  improved  tube, 
it  was  at  first  sutrRested  by  manu¬ 
facturers  that  selection  of  existing 
tubes  be  tried  to  reduce  failure.s  in 
the  field  until  an  improved  type 
could  be  protiuced.  The  airlines  pur- 
cha.sed  2.00(»  type  fiAKa's.  After 
tests,  which  included  filament  on-off 
cyclinR,  vibration,  sh(K-k  and  jrlas.s 
strain,  less  than  60  remained.  These 
were  assumed  to  be  reliable  tultes, 
tulM»s  which  would  give  lonfr  service 
without  failure.  Service  records 
later  showed  them  to  be  no  better 
than  tho.><e  picked  at  random  from 
stock.  This  proved  the  AKIXC  con¬ 
tention  that  you  can’t  test  ijuality 
into  tubes — it  must  be  built  in. 

Ideally,  industrial  tubes  should 
operate  a  predetermined  number  of 
hours  liefore  failure,  thus  permit¬ 
ting  a  In-fore-failure  replacement 
.schedule  to  be  established.  The 
actual  numiHT  of  hours  a  tube  will 
last  is  not  nearly  .so  important  as 
knowiii)?  how  lonrr  it  can  be  de- 
pen<led  upon.  Of  course,  rea.sonably 
lonjr  life  is  desirable  to  hold  down 
replacement  costs;  10,000  or  20,000 
or  ."iO.ooO  hours  are  desirable  troal.s. 
Such  tubes  would  cost  more  initially 
but  savings  in  service  cost  and,  for 
the  air  carriers,  elimination  of 
tliK'ht  delays  would  pay  for  any 
reasonable  increase  many  times 
over.  Increased  demand  for  such 


tubes  would  also  lower  their  cost  in 
time. 

Present  Practices 

There  is  a  practical  limit  to  the 
improvement  of  industrial  electron 
tulH's  but  most  of  the  types  of  tubes 
now  produced  for  radio  and  tele¬ 
vision  receivers  fall  far  short  of 
this  limit  beiau.se  the  competitive 
market  does  not  iwrmit  wholesale 
adoption  of  more  exacting  and 
costly  manufacturinjr  practices. 

Differences  in  the  desijrn  of  the 
•'>6.o4  as  contrasted  with  the  6AK.') 
include  ruKfredization  developed 
under  the  Navy  \V  program  and  an 
improved  filament  that  withstands 
the  many  off-on  cycles  encountered 
in  aircraft  service.  The  tolerances 
to  which  critical  dimensions  are 
held  are  smaller  than  in  rejrular 
tube  prfMluction  and  a  100  percent 
check  of  all  parts  is  made  before 
as.sembly.  .•Vs  part  of  the  manufac¬ 
turing  process  all  tubes  are  jriven 
a  50-hour  burn-in  run  under  rated 
conditions.  This  process  tends  to 
stabilize  emission  and  eliminate 
early  failures. 

Production-line  workers  making 
long-life  tubes  are  compen.sated  on 
a  daily  wage  scale  and  are  not  de¬ 
pendent  upon  the  quantity  of  pro¬ 
duction  for  their  earnings.  They 
are  encouraged  to  di.scard  any  part 
or  as.sembly  which  docs  not  measure 
up  to  the  highest  quality  of  work¬ 
manship.  A  small  group  of  tubes  of 


each  week’s  prcMluction,  .selected  to 
include  each  day’s  priHluction,  is 
given  a  SfiO-hour  life  test.  The  pro¬ 
duction  represented  by  these  tubes 
is  held  from  shipment  until  the  test 
is  satisfactorily  completed. 

The  imiirovement  resulting  from 
electrical  and  mechanical  changes  in 
ilesign  and  the  employment  of  rigid 
fpiality  control  is  retlected  in  the  5 
to  1  ratio  of  rejects  during  the  final 
tests  in  the  production  of  the  regu¬ 
lar  tubes  and  the  improved  tube. 

Tubes  of  the  Future 

The  aircraft  industry  has  shown 
the  way  toward  tube  improvement. 
Other  branches  of  industry  can  look 
forward  to  increased  reliability  in 
electronic  equipment  and  the  uti¬ 
lization  of  more  electronic  devices, 
with  their  many  advantages,  if 
more  tulies  are  designed  and  manu¬ 
factured  to  meet  the  conditions 
under  which  they  must  ojierate. 

Of  cour.se,  both  the  u.ser  and  the 
manufacturer  of  electron  tubes 
must  understand  the  problem  and 
make  an  honest  effort  to  .solve  it.  If 
this  is  done,  time  need  not  lie  lost  by 
the  stoppage  of  an  assembly  line 
because  a  tulie  failed  in  the  elec¬ 
tronic  control  of  a  welder  or  other 
equipment. 

Klectron  tubes  and  electronic  de¬ 
vices  will  then  achieve  the  .same 
order  of  reliability  as  other  man¬ 
made  eijuipment  upon  which  our 
lives  depend  every  day. 
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Frequency -Interlace 


Iiliic  atiil  |H«iiirc  art*  iruiiMiiittt'd  •<iiiiiiltaneoii!sl> .  with  »(mh1  iidriity. 

i»\«*r  tlir  -laiidard  <>-inr  cliaiint*!.  S\Mt‘in  <’niii|dt‘tt‘ly  cuinpatiltlt*  and  require^  addituni 
of  onlv  ^i\  lidif-  to  »t*nvt*rl  <'t»n\t‘ntioiial  nionot’liroine  firniits  for  irlrtdor  tid*t* 


Any  for  thp  transmission 

,  and  riT.'jiiion  of  imaKi's  in 
natural  I'olor  liy  ti‘l<>vision  in  tin* 
'anif  friMinmoN  liaiul width  as  is 
••m|>lo\«Ml  in  a  moniM-hromo  system 
must  in  siim<-  wav  attempt  to  trans¬ 
mit  up  to  three  limes  as  mm-h  in¬ 
formation  as  is  eoiilailled  ill  the 
moiuK-hrome  i  haiiiiel.  This  premise 
IS  based  upon  the  assumptions  that 
at  least  three  primarv  eolors  are 
employed  ill  the  color  comiMisition 
and  that  suhstaiitiully  the  same 
overall  puture  definition  or  detail 
is  to  tie  portrayed  at  the  rt‘«-eiver. 

Multiplex  Systems 

Sime  there  are  in  *‘fTeet  ttiree 
niessajres  to  Im-  transmitted,  some 
metliiMl  of  multiplexing  must  lie  de¬ 
vised  Thi're  are  in  Keneral  two 
means  available  for  multi|i!exinK. 
namely  time-division  miiltiidex  and 
freipieiiev  -division  multiplex. 

Ill  a  time-division  multiplex  sys¬ 
tem  only  one  niessaire  is  dealt  with 
III  any  y'lveii  instant  The  rapidity 
with  wtiirli  messaifes  or  colors) 
are  'Witctied  in  rotation  mav  varv 
over  ven  wide  limits.  The  loiinest 
interval  of  time  devoted  to  one 


color  may  la-  as  loliK  a.s  one  com¬ 
plete  field  of  si'annintr.  An  inter¬ 
mediate  interval  correspondiiitr  to 
the  leii/th  of  time  reijuired  to  trans¬ 
mit  one  scanning;  line  may  lie  the 
next  loirical  switchinjr  interval. 
Finally,  a  very  rapid  switchintr  may 
b*'  ii.sed  wherein  only  a  small  por¬ 
tion  of  a  line  (such  as  a  dot  i  forms 
the  .switching  interval. 

Any  one  of  these  three  choices 
may  form  the  basis  of  a  system  of 
color  television.  F.ach  of  these  sys¬ 
tems  has  its  own  attendant  jirob- 
lenis.  In  general,  however,  it  may 
lie  stated  that  all  time-division 
multitdex  systems  require  a  total 
I'lap.sed  time  var.vinir  from  two  to 
three  times  that  reniiired  to  trans¬ 
mit  a  moniKhronie  picture  of  eipial 
definition.  .A  lonirer  elapsed  time, 
however,  means  that  the  flicker 
problem  may  la-come  a  serious 
limiting;  factor. 

Viewed  from  the  economic  stand¬ 
point.  time-division  multiplex  is 
not  tiai  attractive.  The  receiver 
must  lie  eipiipped  with  suitable  y'at- 
iiiy'  apparatus  to  switch  the  iiicom- 
iiiK'  information  into  the  correct  re- 
prodiicinv  channels.  .Means  must 


also  Ik-  provided  for  identify ill^r 
which  of  the  three  colors  is  beiiiK 
transmitted  at  any  jfiven  instant  so 
that  at  the  same  instant  the  correct 
color  is  repnaluced.  These  two 
functions  add  to  the  complexity  of 
the  receiver  and  tend  to  make  the 
receiver  less  attractive  as  an  article 
of  merchandise  because  of  increased 
price,  less  reliability,  and  greater 
dirticultv  of  adjustment. 

•An  examination  of  the  possibil¬ 
ities  of  f re<iuency-division  multi¬ 
plex  therefore  seems  to  lie  in  order. 
If  the  bandwidth  available  for  the 
television  sijrnals  were  arbitrarily 
divided  into  three  eipial  sey'ments, 
one  for  each  messaj.'e  (or  color', 
the  rate  of  transmission  of  the  en¬ 
tire  information  would  have  to  be 
slowed  down  to  one  third  that  used 
in  monochrome.  This  could  be  done, 
of  course,  but  the  flicker  problem 
would  enter  and  would  lie  a  serious 
limitinv^  factor  to  commercial  ac¬ 
ceptance.  A  way  should  therefore 
be  soiiK'ht  to  transmit  the  three 
mi'ssay'es  simultaneously  in  the 
same  freipiency  sjx-cf  rum.  This 
method  forms  the  basis  of  the  sys¬ 
tem  to  be  described  and  which  has 


DARK  HORSE 

A  few  weeks  ago  the  simultaneous  system  of  color  television  was  considered  as  dead  as  the  dodo, 
because  it  could  not  fit  into  the  6  me  channel  on  a  compatible  basis.  Or  so  people  thought 
Within  weeks  of  the  end  of  the  FCC  color  hearing,  a  wholly  new  opproach  to  simultaneous  trans¬ 
mission  wos  conceived  by  Bob  Dome.  Presented  herewith,  in  essentially  complete  form,  is  the  text 
of  the  report  on  the  new  system  forwarded  to  the  FCC  on  July  24th 

The  Editors 


70 


September.  1950  —  ELECTRONICS 


Color  Television 


By  R.  B.  DOME 

Ftc*-tirr  !>ntnion,  Henrfal  Ktrctrtc  fomp'iuy 
h:i*  rtru.iu  %  /Virlt,  WyrrtCu.ir,  .Vrw  York 


lU'fii  iTiven  the  name  “Fmiueiu-y 
Interlace  Color  Television  System." 

Frequency  Interlace 

.\s  the  name  fre<iuency  interlace 
implies,  the  freiiuencies  employed 
by  the  three  messajfes  are  .sand¬ 
wiched  so  as  to  b«*  noninterferinjf. 
This  can  lie  done  in  scanned  infor¬ 
mation  systems  such  as  in  television 
because  the  video  frequencies  as¬ 
sociated  w  ith  a  television  sittnal  are 
buncheil  around  harmonics  of  the 
line  frequency  and  a  larjre  part  of 
the  available  spectrum  is  unused.  It 
has  been  estimated  that  about  46 
percent  of  the  space  between  har¬ 
monics  is  not  occupied.' 

Suppose  the  video-frequency 
bandwidth  available  is  4  mejracy- 
i  les.  Furthermore,  let  it  be  a.ssumed 
that  scanning'  frequencies  com¬ 
patible  with  monochrome  television 
are  to  be  used,  namely,  a  vertical 
or  field  frequency  of  60  per  second, 
and  a  line  rate  of  15,7.")0  per  second. 
This  results  in  the  standard  525- 
line  system  employinjr  two-fold  in¬ 
terlace.  Suppo.se  that  the  three  pri¬ 
mary  colors  to  be  used  in  the 
system  are  v'reen,  red  and  blue. 

At  the  camera  the  composite 
television  picture  beinjf  televi.sed  is 
'plit  by  electro-optical  means  into 
three  separate  jrroups  of  sijfnals  as- 
siK-iated  with  the  three  primary 
iolors.  Kach  channel  may  contain 
frequencie>  extendin»r  up  to  4  me. 
The  siv'nals  associated  with  the 
color  K'reen  may  be  rejrarded  as  the 
basic  signals  and  may  be  used  to 
modulate  the  picture  carrier  in  the 
.same  manner  as  in  a  monochrome 
transmitter.  Since  the  line  fre- 


iiuency  is  15,750  cps,  it  will  be  found 
that  the  sideband  enerjfy  is  chielly 
bunched  at  frequencies  spaced  from 
the  carrier  by  15,750  cps,  .‘ll.SlMi 
cps,  47,250  cps.  and  so  on  out  to 
4  me.  It  is  planned  to  u.se  the  spaces 
between  these  harmonics  to  trans¬ 
mit  the  information  associated  with 
the  two  remaining  colors. 

Green  and  Red  Interlace 

The  video  frequencies  associated 
with  a  .second  color,  for  example 
red,  may  lie  utilized  as  minlulatinK 
frequencies  for  a  video-frequency 
subcarrier.  This  sulK-arrier  fre¬ 
quency  is  carefully  .selected  to  lie 
exactly  midway  betwei-n  two  har¬ 
monics  of  the  line  freipiency,  or  in 
other  words,  at  an  odd  multiple  of 
half  the  line  frequency.  Half  of 
15,7.50  cps,  is  7,875  cps;  so  that  a 
frequency  of  5,585,125  cps,  which 
is  the  455th  multiple  of  7,875  cps, 
may  be  selected.  This  suU-arrier  is 
nnnlulated  with  video  sijrnals  of  the 
red  channel,  and  the  modulated 
wave  is  suiierimposed  on  the  Kreen 
channel  sitrnals.  It  is  eviilent,  then, 
that  the  red  video  signals  will  lie 
halfway  betwc'en  jrreen-siv'nal  line- 
freijuency  harmonics  in  unused 
parts  of  the  spectrum. 

The  entire  red  spectrum  does  not 
have  to  Ik*  u.s€*d.  A  number  of  in- 
vestijrators  have  found  that  accept¬ 
able  color  reproduction  may  be  ob¬ 
tained  by  identifying  only  the  lower 
video  frequencies  with  their  respix-- 
tive  colors.  The  hijrher  video  fre¬ 
quencies  may  lie  transmitt€*d  either 
by  jrreen  alone  or  by  the  principle 
of  mixed  hijfhs.  (Jood  reproduction 
will  be  obtained  if  red  is  trans¬ 
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mitted  as  red  out  to  only  1  me.  Fur¬ 
thermore,  use  may  be  made  of  ves¬ 
tigial  side-band  transmission  of  the 
red  sitrnal,  so  that  the  lower  side¬ 
band  is  the  dominant  one.  The  spec¬ 
trum  of  the  combined  itceen  and 
red  siitnals  may  therefore  be  as 
shown  in  Fijr.  lA.  This  signal  may 
be  received  by  a  conventional  mono¬ 
chrome  receiver  insofar  as  the  r-f. 
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i  f,  ami  ■'•'inml  dftfitor  ar*'  I’lHi- 
^l•llu•ll  Th<'  M(lft>-fr«'<iiifmy 
truiii  out  of  Ihf  -Ol  omi  (lotrvtor 
woiiUl  thfii  Iw  as  .•'hown  in  Ki/.  IH. 

A  moio  (l<'iail)-il  \icw  of  thf  frr’- 
i|m-m'\  MiMTtrimi  in  the  Mi  inity  of 
thf  rt'tl  huIh  ai  rier  i'*  xhovvii  in  Kiy 
M 

Separating  Green  and  Red 

rtu-  way  in  whuh  tin-  sitrnals  a>- 
■tiHialiHl  with  Ihr-  two  eolor;*  are 
illterleaved  i^  now  clearly  riWealed, 
It  i'*  neer'snary  now  to  proMile  some 
nieaii'  at  the  risfivr'r  for  separat- 
iny  the  signals  for  poitia\al  on 
the  pii  tnre  tiihe  of  tin-  correc  t  color. 
One  wa\  of  acci  mplishiily'  this 
woiilil  la-  to  employ  an  elahorate 
wa\e  filter  ha\iim'  multiple  pass 
hands  for  the  ilesirr-d  f r*■lnlencles 
ami  miilti|i|e  elimination  hands  to 
e\clmli‘  the  limlesired  f reipiellcies 
Such  a  filler  woiihl  prohal>1>  he  too 
expensive  for  hoiiii'  ri'ceivers  he- 
caiise  of  the  larye  niimher  of  sec¬ 
tions  indicated 

Kortuiialeh  a  i  In  ap  natural  filter 
is  availahle  in  the  form  of  the  hli- 
mun  eve.  The  satisfa  toiv  <ipera- 
tloli  of  the  sV  stem  depe  nds  to  a 
considi-rahle  r  xteiit  on  th<-  ph.v.siol- 
o|.':<al  iiheiionieiion  known  as  the 
IH'i'istence  of  vision,  .\nv  one  line 
of  the  K’reeii  leh'Vision  picture  will 
hi'  niiNlulated  in  inteiisjlv  at  the 
late  of  the  nsl  suUarrier.  Hut  two 
fields  later  in  time,  in  1  'to  of  a 
second,  the  imhliilation  elTist  will 
Ih'  iso  dev'lees  out  of  pha-e  with 


the  miHliilation  of  the  first  fielil. 
Thus  a  liifhter  dot  on  field  1  will 
apiH'ar  as  a  darker  dot  on  field  li 
and  vice  versa.  In  the  eye  the  mean 
illumination  tends  to  averavre  out 
to  a  medium  haikxruiiml. 

'I'his  principle  is  illustrated  in 
Fi>r.  2  in  which  are  depicted  liy'ht 
intensities  alony'  a  sinyde  y'reen  line 
in  field  I  and  in  field  It.  The  sine 
wave  is  the  red  sulK-arriiT  and  is 
shown  here  to  he  am|ilitiide  modii- 
la'ed  hv  low-frei|uency  red  I'icture 
siy'iiais.  If  the  ev  e  were  a  perfeit 
loiiir-time  inteyrator  the  visual  sen- 
S.ition  vvoulil  he  represented  hy  the 
■line  marked  mean  intensity  which 
corresponds  in  this  case  to  the  de¬ 
sired  y'reen  siynal. 

The  repetition  rates  involved  here 
are  not  fast  eiioiiyh  to  yive  jierftH't 
inteyrat ion.  hut  the  practical  result 
is  helleved  to  he  suttu  iently  close  to 
the  ideal  to  he  commercially  ac- 
ce|>Iahle 

The  suiierposition  of  fields  yields 
twice  the  numher  of  dots  per  line 
as  one  field  alone  yives  so  that  a 
very  fine  dot  structure  results.  Its 
fineness  is  comparahh'  to  horizontal 
scanniiiy  line  structure  ami  ilisap- 
pears  at  suhstantially  the  same  dis¬ 
tance  away  from  the  picture  tube 
that  normal  line  structure  disap- 
pear-r'.  Thus  althoiiyh  both  the  red 
and  yreeii  siynals  appear  on  the 
yreen  yiin,  the  red  is  etiectively  fil¬ 
tered  out  hv  the  eve  and  only  the 
yreen  remains. 

The  information  contained  in  the 


red  camera  .siynal  above  1  me  ami 
up  to  4  me  may  be  su|)erimposed  on 
the  yreen  siynal  to  yield  a  mixed- 
hiyh  siynal  above  1  me. 

Addition  of  Blue  Signals 

The  video  frequencies  assm-iated 
with  the  third  color,  blue,  may  he 
transmitted  as  modulation  on  a 
second  sutK’arrier.  As  in  the  ca.se  ot 
the  red  siynals,  onl.v  the  lower  blue 
frequencies  need  he  transmitted,  so 
that  a  comparatively  narrow  chan¬ 
nel  is  required.  .A  blue  video  hand 
up  to  h.2  me  may  he  siilficient. 
Fiyure  shows  several  possible  lo¬ 
cations  for  the  blue  sulK'arrier.  It 
is  not  known  at  this  writiny  which 
one  of  these  various  methods  is 
likely  to  proviile  the  best  all  around 
performance.  Consider  for  example 
the  third  alternative  in  which  the 
red  siihcarrier  is  shown  moved 
down  to  atwiiit  2.2  me.  or  to  .‘VlStt^To 
me,  tin  Iti.'itli  multiple  of  T.HT-'}  cps. 
The  blue  carrier  may  la*  ItK'ateii  just 
under  4  me  at  2.8yM12.')  me,  the 
lO.'ith  multiple  of  7,87.">  cps.  >  The 
2.  lHtt27."i-mc  siynal  may  he  derived 
from  the  2.H!)812.'»-mc  siynal  by  di- 
vidiny  the  latter  by  II  and  then 
miiltiplyiny  the  quotient  by  fl.  i 

.\yain.  as  was  the  I'a.se  with  red 
and  yreen,  the  blue  siynal  appear- 
iny  on  the  yreen  yun  is  effect ivelv 
filtered  out  by  the  eye,  as  are  the 
yreen  siynals  appeariny  on  the  red 
and  blue  yiills.  The  blue  and  red 
siynals,  since  they  do  not  overlap 
in  frequency,  do  not  exhibit  thi' 
effect. 

Video  Components 

.As  stated  before,  the  hiyh  video 
frequencies  may  be  represented  hv 
the  yreen  channel  alone.  In  order 
to  avoid  a  yreenish  tinye  to  hiyh 
freipieiicies.  the  yreen  hiyhs  mav 
be  taken  off  the  yreen  video  chan¬ 
nel  by  the  shunt  connection  of  a 
suitable  hiyh-pass  filter  and  addeil 
to  the  blue  and  red  yuns  (as  well  as 
diriH't  connection  to  the  yreen  yun  i 
of  the  reprodiiciny  means  to  pro¬ 
duce  black-and-white  fine  detail. 
.Alternatively,  blue  ami  reil  hiyhs 
may  be  added  to  the  yreen  channel 
at  the  transmitter  and  taken  otf 
from  the  yreen  video  channel  in  the 
receiver  to  feed  the  blue  and  reii 
yuns  as  well  as  the  yreen  yun.  The 
cutoff  frequency  of  the  hich-iia-' 
filter  would  be  seU'cted  at  approxi¬ 
mately  the  cutoff  frequency  of  th»‘ 
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ml  chaiiiu‘1  low-pass  filter,  j)r  itt 
the  example  K'iven,  at  ab»nit  1  me. 

Simplified  Receiver 

.\  schematic  of  the  color  sei’tion 
of  a  simple  rei-eiver  for  the  recep¬ 
tion  of  a  television  transmission, 
such  as  indicated  in  Fijr.  .’U",  is 
•Shown  in  Fii;.  4.  The  i-f  is  kept 
wide  hand  at  the  plate  of  the  last 
i-f  amplifier  so  that  the  blue  chan¬ 
nel  will  not  be  adversely  atteniiateil 
before  it  is  iletected  in  the  blue 
second  detector.  Following  this  de¬ 
tector  is  an  amj)lifier  and  tuned  cir¬ 
cuits  centereil  around  the  blue  sub- 
carrier  to  remove  effects  of  the 
sound  carrier  and  the  reil  suln-ar- 
rier.  The  blue  third  detector  yields 
the  l)lue  low-fre»|uency  video  sig¬ 
nals  which  are  amplified  and  fed  to 
the  blue  y'un  Krid. 

.Al)propriate  sound  traps  ( and  if 
desired  blue  suln-arrier  traps)  are 
employed  before  the  KTeen  and 
mixed-hiyhs  second  detector.  The 
outimt  of  this  detector  is  amplified 
and  fed  to  the  y'-reen  KOii.  Two  shunt 
circuit'  leadinyr  from  the  plate  of 
the  yreen-channel  amplifier  feed  re¬ 
spectively  the  red  detector  throujrh 
a  :?.2-mc  band-pass  circuit  and  the 
mixed-hiyh  filter  for  addition  of 
mtxeii  hiyhs  into  the  red  and  l>lue 
jfuns.  The  :{.2-mc  filter  feeds  a  red- 
sijrnal  detector  and  the  outimt  of 
the  detector  feeds  a  r*Ml  amplifier 
connected  to  the  red  ifun. 

The  receiver  as  shown  here  em¬ 
ploys  (i  sets  of  tube  elements  over 
and  above  those  a  receiver  woulil 
employ  if  desiyneil  to  receive  black- 
and-white  pictures.  Hy  usinir  avail¬ 
able  combitiation  type  tubes,  the 
.ictual  numlHU'  of  enveloiM's  may  be 
reduced  to  thia'e.  The  polarity  of 
the  detectors  may  l)e  reversed  from 
those  'hown  to  produce  the  riirht 
phase  of  liyht  intensity,  that  is,  a 
positive  picture.  .Alternatively,  the 
pii’ture  tube  yun  connections  may 
be  revei-seil  to  achieve  the  same 
result. 

.A  mathematical  analysis  of  the 
action  of  the  vrreen  second  detector 
shows  that  some  of  the  red  lovv- 
video-fre<|Uenc.v  mtxlulation  will  ap¬ 
pear  as  a  low  fre<iuency  spurious 
sijrnal  in  the  v.'re*‘n  detector  output 
txH’ause  the  system  is  sinirle  side¬ 
band.  The  presence  of  this  siirnal 
in  the  yreen  channel  may  cause  an 
undesirable  crosstalk  effect  makiuK 


itself  evident  in  a  change  in  hue 
but  not  in  ireometrical  desijtn^  This 
color-shift  crosstalk  effect  may  be 
reduced  to  a  small  amount  by  feed- 
injf  some  lovv-fre«iuency  red  signals 
into  the  jffeen  jrun  in  phase  rever¬ 
sal  tt»  the  crosstalk.  .Airain  dei)end- 
iiiK'  u|H)n  the  modulation  polarity 
of  the  red  sitrnals,  the  anticros.s- 
talk  connection  may  be  made  either 
to  the  cathinle  or  to  the  jrrid  of  the 
jrreeii  unn  as  re»iuired.  It  is  shown 
here  connected  to  the  ^'rid  of  the 
jrreen  jrun. 

Receiver  RefirtemetJts 

The  simple  receiver  shown  in 
Fiir.  4,  while  it  contains  sutficient 
circuit  elements  to  rweive  color 
pictures,  has  for  simplification  two 
features  omitted  which  may  la'  de¬ 
sirable  in  a  commercial  pr<Kluct. 
These  are  d-c  restorers  and  ajrv’s. 
The  jrreen  ajfc  and  the  j^reen  re¬ 
storer  are  the  same  as  for  black- 
and-white  receivers  and  need  not  be 
discussed  in  detail.  The  red  and 
blue  d-c  restorers  are  likewise  coti- 
ventional. 

.Automatic  jrain  control  for  the 
red  and  blue  channels  will  probably 
la*  needed  in  a  practical  receiver  to 
take  care  of  receiver  i-f  res|«inse 


variations  due  to  tuninK  »nd  effects 
of  aKc  on  the  i-f  respt)nse  shape. 

Many  methods  of  transmittinj? 
reference  siirnals  for  u.se  by  the  ajtc 
-systems  will  suiftrest  them.selves, 
but  one  of  the  simplest  is  that 
adopted  by  communication  services 
which  employ  suppressed-carrier 
channels.  This  methial  is  to  trans¬ 
mit  a  pilot  sitrnal  of  fixed  amplitude 
which  may  la*  continuous  except  for 
blankinjf  intervals,  but  which  lies 
outside  the  normal  communication 
channel  fretpiency vvi.se. 

Thus  in  the  red  channel,  a  con¬ 
tinuous  unmovlulated  wave  at  a  fre- 
<juency  of  1.1  me  from  the  red  car¬ 
rier  mijfht  la*  used  as  a  pilot  fre¬ 
quency.  -Another  pilot  fre<iuency 
220  kc  from  the  blue  channel  car¬ 
rier  couhl  la*  used  for  blue  ajrc.  In 
a  practical  receiver  however,  it  is 
ipiite  likely  that  the  red  and  blue 
siKnals  would  maintain  their  rela¬ 
tive  ma>rnitudes  fairly  well  but 
that  the  jrreen  might  change  with 
respect  to  them  dep«*nding  upon  the 
position  of  the  green  carrier  along 
the  slope  of  the  i-f  resjMin.se  char¬ 
acteristic.  Therefore  a  single  age 
for  the  red  and  blue  channels  may 
prove  to  la*  adeviuate,  and  in  which 
case  a  pilot  frecpiency  may  la*  radi- 


FIG.  S  Block  diaqram  oi  r*c*i**t  with  nacMtory  d  c  rotlorari  and  aqc  circuit! 


7J 


ELECTRONICS  — September,  )950 


111  th»*  vicinity  of  me  in 

the  iiiuMril  liaml  l**'twfeii  th** 

.tiiil  red  chatinclo  ithown  in  Fiji  -M’ 

The  exm  t  fn*nuency  for  the  pilot 
may  l>e  3  64*>12.'»  me,  the  46.'ird  har- 
irionif  of  T.hTo  cp*.  Thin  fre«juency 
mav  l*e  Kenerated  l»y  nuhtractinK 
the  eitThtht  harmonic  of  31,r»()0  cpn 
from  3Kf»MI2.')  mi'.  Thin  pilot  would 
then  lie  2.'i2  ki'  lielow  the  hliie  car¬ 
rier  or  -l-Vi  7'»  kr  alaive  the  red  car¬ 
rier  III  a  (Minitioii  no  that  the  pilot 
carrier  tan  la*  eliminated  from  the 
blue  and  red  low-freipiency  niynal.n 
hy  the  u.ne  of  nuituhle  trapn,  and  ho 
that  itn  effect  on  the  jrreen  jiictiire 
will  Ih*  cancelled  hy  the  eye. 

The  pilot  aire  niy'nal  may  he  am¬ 
plified  and  rectified  to  uhtain  an 
ay'c  d-c  control  voltajre  which  may 
lie  applied  to  the  3.'J-mc  hlue-niy'iial 
amplifier  an  control-trrid  hian.  The 
d-c  may  aNo  applied  to  an  am|>li- 
fier  which  may  la>  in.«erted  in  the 
HVHtem  .hIiowii  in  Fijr.  1  just  jirior 
to  the  red  detector.  A  d-c  delav 
Voltage  may  la*  em(>loyed  on  the  ay'c 
lectifier  to  make  the  output  liecome 
ipiili-  uniform  rejrardlenn  of  vari- 
ationn  in  input  over  a  niiitahly  wide 
raiiv'e  in  ma^niituden.  Since  the  re 
ceiver  an  a  whole  hnn  itn  yain  con¬ 
trolled  hv  the  jrreen  channel,  it  is 
not  likelv  that  very  extreme  ranyen 
III  input  \ariationn  to  the  red  and 


blue  rhannel.H  wou'd  la-cur. 

The  d-c  delay  voltatre  may  l>e 
made  adjuntahle  if  denired  no  that 
the  nervice  man  at  the  time  the'  re¬ 
ceiver  in  inntalleil  mav  adjunt  thin 
control  (an  well  an  the  individual 
red  and  hlue  jrain  controlni  for  U'Ht 
I  olor  halance. 

Tim>--<lelay  networkn  may  la*  re- 
ipiireil  in  the  y'reen  and  red  chan- 
neln  to  yive  a  renultant  overall  uni¬ 
form  timi’-delay  equal  to  the  time- 
delay  of  the  hlue  low-fre<piencv 
channel  t»ecau.He  the  blue  channel  i.> 
the  narrovsent  and  therefore  will 
prohalily  have  the  irreatent  inherent 
time-delay. 

A  block  diayrram  of  the  color  jwir- 
tioi)  of  a  receiver  incorporatitiK 
.Home  of  the  finer  pointn  mentioned 
in  the  above  dincusHion  in  .shown 
in  h'ijr  Thi.s  ns-eiver  employs  the 
follow  inp  tube  functions  above  what 
is  requirt'd  for  a  black-and-whife 
television  rtseiver:  f  1 )  2.2  to  3. ri¬ 
me  red  i-f  amplifier.  (2>  red  diode 
detector,  i3i  (I  to  1-mc  red  video 
amplifier,  '  !)  red  restorer  diode, 
i.'i)  blue  sei'ond  detector  diode.  ( fii 
3.(1  to  1  0-mc  blue  i-f  amplifier.  <7  > 
blue  third  detector  diiMle,  (S)  0  to 
b.2-mc  blue  vid*-o  amplifier,  ifi) 
blue  restorer  diode,  (lOi  3.(il-mc 
aye  carrier  amiilifier,  and  (11)  aye 
rectifier  dio<b‘. 


These  11  lube  function.s  can  Ik* 
obtained  by  employiny  fewer  than 
1 1  separate  tube.s  when  use  is  made 
of  suitable  double-purisise  tubes. 
The  followiny  combination  is  a  suy- 
yestion :  ( 1 )  2.2  to  3.5-mc  red  i-f 
amplifier  and  red  diode  detector, 
fiSF7,  (2)  3.fi  to  4. 0-mc  blue  i-f 
amplifier  and  blue  third  iletector 
diiKle,  6SF7,  (3)  red  restorer  diode 
and  blue  restorer  di'sle,  (lAI.o,  (4) 
3.(i4-mc  amplifier  and  3.(i4-mc  de¬ 
tector  diisle,  (iSF'7,  (.))  blue  video 
amplifier  and  red  video  amplifier, 
(iSN7('.T.  and  iG)  blue  second  de¬ 
tector.  1  GAI.5. 

Thus  approximately  or  G  tiibt's 
are  needed  in  addition  to  the  tubes 
employed  in  a  black-and-white  re- 
ceiv. ; 

Picture-Tube  Types 

I 

The  picture  tubes  which  may  be 
cmpIoy<d  as  an  elect ro-ootical  trans¬ 
ducer  in  the  receiver  may  be  any  of 
the  forms  de.scrilied  in  the  litera¬ 
ture  inch  diny  i  1 )  Three  separate 
tubes,  oiv  for  yreen,  one  for  red. 
one  for  blue.  i2)  .\  thive-yun  sinyle 
tube  as  ilemonst rated  by  lU’A.  i31 
A  sinyle-yun  sinyle  tube  as  demon¬ 
strated  by  RCA. 

The  first  two  forms  of  the  triins- 
dticer  require  no  additional  aiqiara- 
lus,  but  the  third  form  would  re¬ 
quire  a  circular  swqep  yenerator 
and  an  auto-sampler,  the  total  num¬ 
ber  of  adiled  tub.-s  possibly  beiny 
;is  hiyh  as  si.x.  For  thi-  reason,  tind 
for  n'asons  of  avoidiny  the  )irob- 
lems  attendant  to  optical  reyistra- 
tion,  the  three-yun  sinyle  tube 
would  ajipear  to  be  the  preferred 
form  for  the  traii'ducer. 

Trammitter 

The  transmitter  for  the  fre¬ 
quency-interlace  color  system  would 
be  a  standard  transmitter  with 
some  modifications.  .-X  block  dia- 
yram  is  shown  in  Fiy.  G. 

An  adder  haviny  G  input  ter¬ 
minals  is  shown  in  this  diayram 
into  which  may  lie  fed:  il)  yreen 
video  siynals,  (2  ■  red  low  s  on  a  sub¬ 
carrier.  1.3'  red  hiyhs  direct.  (4) 
blue  lows  on  a  second  .subcarrier, 
(a)  blue  hiyhs  direct,  and  (G)  aye 
pilot  siynal.  The  adder  output  fre- 
ipiency  spectrum  would  then  look 
like  that  shown  in  Fiy.  7. 

Time-delay  networks  may  also  Ik* 
required  in  the  tran.«mitter  and  if 
so  would  probably  yo  into  the  yreen 
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and  red  channels  since  once  atrain 
the  blue  channel  will  be  retarded 
the  lonjrest  inherently  because  of 
the  relatively  narrow  bandwidth  de¬ 
voted  to  blue  low-freiiuency  compo¬ 
nents.  Time-delay  network.s  may 
also  be  required  in  the  red  high  and 
blue  high  circuits  as  indicated  in 
Fig. 

Relaying  and  Propagation 

The  video  signal  is  capable  of 
l)eiiig  transmitted  over  cable  and 
radio  relay  networks  without  loss 
of  fidelity  providing  the  character¬ 
istics  of  the  network  are  such  as  to 
provide  giMni  transmission  up  to  1 
megacycles.  If  the  cable  or  radio 
link  has  a  band  pass  of  only  2.8  me, 
the  picture  is  still  usable  as  a  black- 
and-white  picture  but  not  as  a  color 
picture  l>ecause  the  blue  and  red 
information  would  be  missing  or 
incomplete. 

Anontahuis  transmission  vagaries 
at  uhf  are  rare  and  hence  it  is  not 
anticipated  that  any  <iifficultiea  will 
be  encountered  which  would  tem¬ 
porarily  blot  out  a  portion  of  the 
radiated  band  thereby  removing  a 
blue  or  a  red  carrier  and  their  side¬ 
bands.  Instead,  it  is  to  be  exjx’cted 
that  a  continuous  flow  of  all  of  the 
information  woulii  be  received. 

Compatibility 

The  color  system  i.s  compatible 
in  that  present  black-and-white  re¬ 
ceivers  regardless  of  video  band¬ 
width  may  be  u.sed  to  receive  color 
transmissions  in  black-and-white. 
The  green  [deture  would  constitute 
the  signal  employed  in  reception. 
Crosstalk  would  cause  no  trouble 
because  it  is  geometrically  in  the 
same  position  on  the  .screen  as  the 
green  signal  itself.  If  the  polarity 
of  moilulation  is  chosen  carefully, 
the  black-and-white  tube  may  actu¬ 
ally  Ik*  aided  by  the  crosstalk  to 
give  lights  and  shadows  even  when 
the  green  comfKinent  is  weak. 

When  the  color  receiver  is  tuned 
to  a  blai-k-and-white  transmi.ssion. 
all  of  the  guns  may  Ik*  fed  from  the 
main  signal.  The  operator  of  the 
receiver  may  do  this  manually  in 
low-priced  receivers.  Switching 
would  be  indicated  because  the  red 
and  blue  channels  would  lie  dead 
and  the  picture  would  be  green.  On 
the  other  hand,  if  the  receiver  were 
switched  for  standard  black-and- 


white  reception,  and  a  color  signal 
were  tuned  in.  the  operator  would 
have  no  positive  signal  that  the 
transmission  was  in  color  and  would 
have  to  try  the  color  switch  to  see 
if  it  were  in  color.  On  a  more  ex- 
|)ensive  receiver,  the  switching 
could  be  accomplished  automat¬ 
ically.  For  example  if  the  pilot  sig¬ 
nal  at  .t.(>4  me  is  employed  its  pres¬ 
ence  in  color  transmissions  could 
be  u.sed  to  operate  a  relay  to  do  the 
color  switching.  An  absence  of  sig¬ 
nal  at  .'1.64  me  would  fail  to  close 
the  relay  .«o  that  the  receiver  would 
automatically  be  set  up  for  black- 
and-white  repro<iuction. 

Tests 

.As  yet  the  system  has  not  been 
completely  set  up  and  color  pictures 
as  such  transmitted  and  received. 
This  is  due  to  the  relatively  short 


FIG.  7— Spectrum  of  traiumittor  output 


time  available.  I’reliminary  labora¬ 
tory  tests  have  l[M*en  made  however 
to  verify  some  of  the  basic  prin¬ 
ciples. 

For  example,  a  continuous-wave 
oscillation  fretjuency  representative 
of  a  red  carrier  has  been  super- 
impo.sed  on  a  black-and-white  pic¬ 
ture  and  it  has  been  determined 
that  the  best  frequencies  for  it  are 
any  of  those  lying  between  line-fre¬ 
quency  harmonics.  When  the  injec¬ 
ted  fretiuency  coincides  with  a  line- 
frequency  harmonic,  vertical  black 
and  white  bars  are  visually  evident. 
When  the  frojuency  of  the  injected 
wave  is  shifted  to  lie  midway  be¬ 
tween  harmonics  of  the  line  fre¬ 
quency  two  effects  are  noticed;  A 
dot  pattern  replaces  the  vertical 
line  pattern,  and  the  intensity  of 
the  variations  in  light  are  reduced. 
The.se  points  substantiate  the 
theory. 

Secondly,  low-frecjuency  ampli¬ 
tude  mmlulation  has  t)een  applied 
to  the  injected  carrier  and  low-fre¬ 
quency  crosstalk  observed;  but  the 


low  frequencies  at  the  output  of  a 
detector,  tuned  to  the  injei-ted  fre¬ 
quency,  when  in.serted  into  the 
video  channel  in  the  proiH*r  correc¬ 
tive  pha.se  substantially  removed  all 
traces  of  low-frequency  crosstalk. 
This  experiment  therefore  verified 
the  anticrosstalk  possibilities  re¬ 
ferred  to  in  the  de.scription. 

When  the  injected  carrier  fre¬ 
quency  is  above  3  me  the  fine  dot 
pattern  has  about  the  same  quality 
as  normal  line  structure  and  di.s- 
appi'ars  from  view  at  about  the 
same  viewing  distance  from  the  pic¬ 
ture  tube.  No  observable  twinkle, 
flicker,  or  crawling  could  be  ob¬ 
tained  in  any  of  the  tests,  indicat¬ 
ing  freedom  from  these  particular 
types  of  disturbances. 

Advantages  and  Disadvantages 

The  pri>posed  frequency-interlace 
color  television  system  api>ears  to 
otfer  the  following  advantages  over 
other  known  systems:  (  1)  All  pre¬ 
cision  equipment  is  l(K-alized  at  the 
transmitter,  so  that  the  receiver 
can  be  relatively  low  in  cost,  reli¬ 
able  in  oi)eration,  easy  to  adjust 
and  maintain,  and  simple  in  con¬ 
struction.  It  is  estimated  that  only 
6  more  tub€*s  are  re<iuired  than  in 
a  monochrome  receiver.  (2)  The  re¬ 
ceiver  should  be  free  from  color 
shifts  due  to  noi.se  interference. 
(3)  The  system  is  inherently  com- 
jiatible  with  i)resent  monoi'hrome 
.standards.  i4)  The  receiver  .should 
exhibit  a  complete  ab.sence  of 
twinkle,  crawl,  or  flicker  and  of 
fu*Id-s»Hpiential  color  fringing. 

The  anticipated  disadvantages  of 
the  propo.sed  .system  are;  (1)  The 
re(juirement  of  either  tai  more  ac¬ 
curate  receiver  alignment  and  tun¬ 
ing,  or  tb)  an  effective  automatic 
gain  control  on  each  color.  (2)  Pos¬ 
sible  color  fringing  due  to  differ¬ 
ential  time-delay  in  propagation  be¬ 
tween  color  carrier  fre<|uencies. 
(This  is  not  ex|M*cted,  but  tests  ulti¬ 
mately  should  Ik*  made  to  check  it.> 
(3)  Full  4-mc  bandwidth  is  re- 
(|uired  in  relaying.  (4>  Possible 
second-order  color  fringing  due  to 
incomplete  physiological  filtering 
in  rapidly  moving  objt*cts. 

Rkkkrknce 

(1)  PlHrrf*  ari<1  Frank  Oray,  A 

Theory  of  Sranninic  arol  It^i  lleKitlon  to 
thn  <’harart#Tl>‘tlrii  of  th#*  Tranpmlfterl 
Siiroal  In  Telej.hoioicraphv  an‘l  TelPvUlon. 
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for  r>‘|H-titioii  rat**-  (»0  aii«l  }{(M)  r\rl**-.  «oN«*riii‘i  wnl«‘  raiijit*  »»f 

iliiralloii'.  *liou«  niiiiiiiiiitii  iiii|tro\t‘iiitMil  of  «ili  in  rioi***  lor  .>-iiiirroM*roiul 
at  JOO  iM  lr«.  I’lil'i'-  from  railar  rrcfiMT  ar«‘  ”at»‘«l  at  tv^irr  r«‘|ii‘tilioii  rat**  ami  ron\frt»*»l 
to  /rro  fri'i|ii«‘ii<'\ .  \  «|-r  iiitr^ral«»r  <lri\fr.  ron\«‘nlioiial  or  '|»«*rial  imliratoi' 


Tlir  ^K.NAl.  rt'turiicil  from  a  tar¬ 
iff!  til  thf  ff.  fiiff  of  a  raitar 
•iviitfni  mii-iuil;*  of  a  train  of  iml-fs 
tiaviiiif  a  ilffiiiitf  rfi>f! iiidii  frf- 
<|iifMi'\  In  .tilditiiiii  to  thf'f  iMiNfs, 

•  Kt raiifon-*  noi?<f  m  intr>Hliiff<l  <lur- 
inir  ! raii'nii^.sion  of  »hf  oiifnal^  ami 
in  thf  rfi  f iviT  it-flf.  If  an  attfmpt 
ii  rnadf  to  ohn-ivf  a  tariffi  a!  a 
I'ffat  ili<i!anff,  thf  iioj^f  mav  Wfll 

Iw  •iiitlii  ifiit  to  prfVfiit  oli^fiAatioii 

of  thf  iftiirnfil  'iifiial'  It  i-  pos- 
■*ililf  to  rnininii/f  thf  fitfft  of  noisf 
ami  to  imrfa.tf  tin*  ii^ffnl  r.iniff  of 
thf  radar  through  thf  n>f  of  an 
inti  pratinir  df \  ic  «•  liH-atf.l  in  thf 
rfif  ivf  r. 

Oiii'  l\pf  of  intfirrat ini'  df\ iff 
fonti>t>  of  a  tillfr  ha\inif  a  narrow 


pa'i  hand  fi’ntfrfd  ahon!  thf  rfiK“- 
tition  fTfipifncy  of  th«*  si/nal  pnl- 
•ifs.  Siifh  a  liltfr  fliniinatfs  t-m-rify 
from  tho-f  fompom-nts  of  thf  mnsf 
haviny  fifiiufiifift  loratfd  outside 
thf  p.i'S  hami  of  thf  liltfr.  Thf  liltfr 
arcfpts  fiifryy  from  thf  fumla- 
mftital  fompoiifiit  of  thf  pnl.sfs.  If 
thf  liltfr  has  a  \fr\  n.irrow  pass 
hand,  an  appiffiahlf  tirm-.  rallfd 
thf  inifyration  tirtif,  is  ifipiiifd 
tor  if  to  attain  its  final  rf'ponsf 
followiny  thf  applifation  of  a  train 
of  siynal  puhfs.  In  othfr  words, 
fiifryy  from  smff>>i\f  pnlsfs  is 
intfyr.itfd  to  yivf  a  laryo  rfsponsf. 
On  thf  othff  hand,  thf  noisf  fiifrys 
hfiny  of  a  random  rharartfr  tfuds 
to  hiiild  lip  at  a  slowfr  rate  than 
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thf  siynal.  Thf  pna-fs.s  is  oiif  in 
which  thf  ability  to  improve  the 
separation  of  .siynal  from  noise  is 
obtained  at  the  expense  of  a  lonyer 
time  of  observation.  The  process  is 
relatively  inetlicient,  since  the  only 
fiieryy  utilized  is  from  that  compo¬ 
nent  of  the  siynal  haviny  the  fiinda- 
nifiita!  repetition  freipiency. 

The  duration  of  a  siynal  pulse  is 
but  a  fraction  of  the  periial  he- 
twffii  successive  pulsics,  so  that  a 
'lynal  is  present  only  a  small  por¬ 
tion  of  the  time.  Noise  is  present  at 
all  times,  t'oiisidf rable  noise  eiieryy 
can  he  eliminated  from  the  system 
if  the  receiver  is  turned  on  by  a 
suitable  yatiny  circuit  only  at  the 
time  when  a  siynal  is  expected. 
Ibiriny  the  remainder  of  the  time 
the  receiver  is  turned  off.  In  order 
to  allow  a  search  for  a  siynal  at  any 
location  on  the  time  scale,  corres- 
pomliny  to  taryets  at  various  dis- 
tamc'.  the  position  of  such  a  yate 
must  be  continuously  ad.iustalilf  in 
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no.  I  Compiptp  noil*  rpduciion  irilpm.  Upppr  componpnl*  ptoduc*  a  narrow 
band  nilprtnq  ainon  bf  Inipqration.  EUmpnli  below  generate  timing  eoltagee 


Gating  Disturbances 

Iiistiirbaiices  are  always  intro¬ 
duced  in  circuits  by  such  a  yatiny 
action.  If  the  yate  operates  at  the 
repetition  fretpiency  of  the  siynal 
pulses,  the  disturbances  priHiuced 
by  the  yate  will  bt*  inteyrated  by 
the  narrow -band  filter,  and  a  spuri¬ 
ous  responst*  will  Ik*  indicated.  In 
order  to  prevent  such  a  spurious 
response,  the  yate  must  operate  at 
an  inteyral  multiple  of  the  reiM>fi- 
tioii  freiiiiemy.  preferably  at  twice 
this  freipiency.*  In  this  way.  the 
yate  will  allow  the  receiv<‘r  to  be  on 
at  the  tinu*  the  siynal  is  *‘xpected. 
but  will  introduce  no  component  of 
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its  own  at  th**  r^i'etition  frequency. 

An  int»*jfratin>t  ilt'vici"  has  Uhti 
<i»'sivrin'(J  and  (.•onstriu-ted  employ¬ 
ing'  this  pritK-ipU-  of  a  narrow-hand 
tiiter.  The  s|K*eifuations  for  the  ile- 
sij/n  wt‘re  sueh  that  the  inteyrrator 
I'ould  l>e  used  with  many  existing' 
radar  systems.  In  iiartieular,  the 
repetition  fretpieiuy  of  the  sijrnal 
pulses  was  to  he  eontinuously  ad¬ 
justable  between  ti<l  and  SOO  eyele- 
per  seeond.  The  bandwidth  of  the 
inteK'ratinjr  filter  and  the  duration 
of  the  jrate  were  to  lx*  eontinuously 
adjustable  within  relatively  wide 
limits.  The  position  of  the  jrate  in 
time  was  to  be  adjustable  over  a 
eomplete  period  of  the  sijrnal  jnilses. 

It  is  obviously  desirable  to  keep 
the  number  of  eontrols  on  the  de- 
viee  to  a  minimum,  and  to  allow  a 
ehan^re  cd'  the  repetition  fre<iuency 
with  the  least  number  of  readjust¬ 
ments.  In  order  to  achieve  this  end. 
the  circuits  of  the  intejrrator  are 
desixMied  to  oix  rate  will  pulse-type 
timing'  sivrnals  that  require  no  tun- 
inv'  of  the  various  portions  of  the 
circuit.  A  bl<H'k  diax'ram  of  the  com¬ 
plete  system  is  shown  in  Fiy.  1. 
The  components  in  the  upi)er  part 
of  the  fiK'ure  are  those  that  ])roduce 
the  narrow-band  filter  forminjr  the 
actual  integrator.  The  components 
in  the  lower  part  of  the  fijrure  >fen- 
erate  the  necessary  timinjr  voltajres. 
The  complexity  of  the  device  i.s 
brought  about  mainly  by  the  neces¬ 
sity  for  operation  over  a  wide  ranjfe 
of  repetition  frequencies. 

Bloch  Diagram 

The  componenf.s  in  the  actual 
intejrrator  will  be  considered  fir.st. 
A  video  sijrnal.  con.sistinK  of  .sipnal 


FIG.  2 —Improvamvnt  in  pcrtormanc*  of 
a  radar  lyitem  utinq  the  inteqrator  in 
iaboratory  letl* 


pulses  with  accompanyiii);  noise,  is 
supplied  from  the  radar  receiver  to 
a  ttateil  amplifier.  The  aiKnal  pulses 
have  a  repetition  freiiuency  /.  The.se 
pulses  are  those  which  were  sent  out 
orininally  by  the  radar  transmitter 
and  which  have  been  reflected  from 
some  target.  The  radar  transmitter 
is  synchronized  with  the  inte- 
t;ratin>r  device  by  suitable  voltajres 
supplied  from  the  intey'rator.  The 
y'ated  amplifier  i.s  turned  on  and 
otf  by  a  iratiiiK  voltaife  obtained 
from  the  timiiifr  signal  v'enerator. 
The  tratinif  voltaire  is  a  train  of 
pul.ses  of  rejMdition  frequency  2/, 
twice  that  of  the  sijrnal  pulses.  The 
duration  of  the  jratinjr  pul.ses  and 
their  position  in  time  are  both  ad¬ 
justable.  The  jfated  amplifier  con¬ 
tains  a  balancing  circuit*  to  mini¬ 
mize  disturbances  from  the  (tatinK 
action. 

.An  adjustable  band-pass  ampli¬ 
fier  tuned  to  the  rejietition  fre¬ 
quency  /  follows  the  Kated  ampli¬ 
fier.  Its  tuninK  is  achieved  by 
means  of  a  resistance-capacitance 
circuit  with  feedback.*  The  effec¬ 
tive  (j  of  the  amplifier  is  about  10, 
so  that  it  provides  only  a  small 
amount  of  selectivity.  The  main 


puriHise  of  the  tuned  amplifier  is  to 
smcKith  laiK'e  fluctuations  in  the 
signal,  and  to  provide  at  its  output 
terminals  a  voltajre  that  is  approxi¬ 
mately  sinusoidal  at  the  repetition 
frequency. 

The  filter  that  provides  most  of 
the  intejrratintr  action  must  have  a 
very  narrow  pass  band,  only  a  frac¬ 
tion  of  a  cycle  iR*r  second  wide. 
If  the  intejrratinK  time  is  to  Iw 
controlled,  the  bandwidth  of  this 
filter  must  be  atijustable.  It  is  diffi¬ 
cult  to  build  such  a  filter  with  both 
its  midfretiuency  ami  its  bandwidth 
continuously  adjustable.  F'or  this 
rea.soti,  the  inteKratinjf  device  was 
desijfned  with  a  frequency  con¬ 
verter  that  shifts  the  energy  of  the 
signal  from  the  repetition  fre¬ 
quency  down  to  zero  frequency.  In¬ 
tegration  is  then  accomplished  by 
means  of  a  simjile  resistance-ca¬ 
pacitance  circuit  u.sed  as  a  d-c  inte¬ 
grator.  The  frequency  converter  is 
a  ring  mo«lulator’  using  four  crys¬ 
tal  dioiles.  A  square-wave  switch¬ 
ing  vxdtage  of  the  repetition  fre¬ 
quency  /  is  supplied  to  the  dioiles. 
along  with  the  sinu.soidal  signal 
from  the  tuned  amplifier.  The 
phase  relations  of  the  square  wave 
and  the  sinusoidal  signal  must  Im> 
correct  in  order  to  give  maximum 
d-c  voltage  of  a  given  polarity  at 
the  output  terminals  of  the  con¬ 
verter. 

Integration  is  accomplished  in  a 
resistance-capacitance  circuit.  The 
capacitor  is  made  adjustable  so  that 
the  integration  time  (the  reciprocal 
of  the  bandwidth)  can  be  varied. 
The  d<  voltage  controls  a  current 
amplifier  that  may  supply  a  record¬ 
ing  milliammeter,  used  to  provide  a 
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IM-rmHiiriit  The  d-c  voltage 

u  ui«e<l  in  a  circuit  that  produces  a 
pattern  for  ohservatioii  on  an  oticil- 
l<Mi<  ()|M-  If  there  u  no  integrating 
action,  the  uscilluscope  pattern  is 
that  of  the  incoming  signal  from 
the  radar  re«’ei\er.  If  integration 
•  a-curs,  synthetic  pulsc's  of  large 
amplitude  apiM'ar  on  the  oscillo- 

SCOIM'. 

In  the  lower  part  of  Fig  1  are 
shown  the  com|*onents  that  gener¬ 
ate  the  timing  voltages  for  the  in¬ 
tegrator  amt  the  radar  transmitter. 

i. Since  the  gating  voltage  must  he 
accurately  of  frispiency  'If,  twice 
the  re|K-tition  friMpiency,  with  no 
com|Minent  at  /,  it  was  decided  to 
use  as  the  basis  for  all  the  timing 
!  an  aiijustahle  oscillator  providing  a 

Sinusoidal  voltage  of  frequency  2f. 
I'he  \oltage  from  this  oscillator  is 
su|iplied  to  a  phase  splitter  that 
(iroduces  two  voltages  of  oiijmsite 
pha.se  relations.  The  first  of  these 
voltages  is  converted  into  a  train  of 
t»uls<‘s  in  the  upper  channel  of  the 
timing  signal  generator.  This  train 
of  pulses  is  passed  through  a  ilelay 
circuit'  in  which  the  time  delay 
relative  to  the  iH*ri(Mi  of  the  pulses 
can  la*  controlled  hy  a  <l-c  voltage. 
.\t  the  same  time,  an  adjustalile 
dilTcretil iatiiig  circuit  allows  the 
widlh  of  the  pulses  to  he  controlled. 
The  voltage  resulting  from  this  se- 
ipicnce  i>f  o[M-rations  is  a  train  of 
pulses  of  freipiency  ‘If,  adjustable 
in  width  anil  in  iHisitioti  on  the 
time  scale  I’his  voltage  is  the  gat¬ 
ing  Voltage  used  to  control  the 
g.ited  amplifier. 

The  sinu.soidal  voltage  from  the 
second  part  of  the  (ihase  splitter  is 
converted  into  a  train  of  pulses  in 
the  lower  channel  of  the  timing  sig¬ 
nal  generator  This  sivond  train  of 
luiUes  is  interleaved  in  time  with 
the  tram  in  the  upjier  channel  of 
the  generator  The  second  tr.ain  is 
delaved  by  a  time-delav  circuit  ex- 
.xctlv  like  that  in  the  first  channel. 
The  d-c  control  voltage  for  the  two 
delay  circuits  is  the  same  and  is  ob¬ 
tained  from  a  single  potentiometer, 
so  that  delavs  in  the  two  channels 
are  identical.  I'ul.ses  from  the  sec¬ 
ond  delav  circuit  are  used  to  control 
.1  trigger  circuit  that  trips  from 
one  stable  state  to  the  other  for 
each  incoming  pulse  The  output 
voltage  of  the  trigger  circuit  is  a 
s<piari>  wave  of  the  repetition  fre- 
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nuency  /.  This  square  wave  is  re¬ 
lated  to  the  gating  voltage  in  such 
a  way  that  the  gating  pulse  is  cen¬ 
tered  within  the  flat  portion  of  the 
.sijuare  wave.  This  relation  is  main¬ 
tained  as  the  delay  circuits  are  ad¬ 
justed  and  the  gate  is  moved  in 
time.  The  .sijuare  wave  is,  there¬ 
fore,  of  the  projier  phase  to  .serve 
a.s  the  switching  voltage  for  the 
frequency  converter. 

The  train  of  pulses  in  the  lower 
channel  of  the  timing  signal  gener¬ 
ator  is  supplied  with  no  delay  to  a 
seconil  trigger  circuit.  The  square 
wave  from  this  trigger  circuit  i.s 
dilTerentiated  to  give  pulse.s,  and 
integrated  to  give  an  approximate 
sinusoid.  These  voltages  of  rejieti- 
tion  frequency  /  can  he  used  to 
synchronize  the  radar  transmitter. 

Operations 

The  pris  edure  for  oiieratinV  the 
integrating  sy.stem  is  as  follows. 
The  sine  o.Hctllator  is  set  to  twice 
the  de.sired  repetition  frequency 
and  the  tuned  amplifier  i.s  set  to  the 
rejictition  frequency.  The  pulse 
repetition  frequency  of  the  radar 
transmitter  is  .synchronized  by  the 
proper  voltages  from  the  inte¬ 
grator.  The  duration  of  the  gating 
interval  is  adjusted  to  he  about  the 
same  as  that  of  the  signal  pulse.s. 
The  integration  time  of  the  d-c  in¬ 
tegrating  circuit  is  set  to  the  de¬ 
sired  value.  Ill  order  to  liH'itte  a 
signal  through  the  ii.se  of  the  inte¬ 
grator.  it  is  mvessary  merely  to 
search  for  the  reflected  signal 
pulses  hv  adjii.sting  the  time  delay 
of  the  gating  voltage.  The  presence 
of  a  signal  is  indicated  hy  a  ri.se 
in  the  d-c  voltage  proiluced  hy  the 
integrating  circuit,  as  observed 
with  any  of  the  indicating  devices, 
.'since  the  integration  time  is  usu¬ 
ally  in  the  order  of  several  sironds, 
it  is  necessary  that  the  search  be 
carried  out  slowly  and  carefully. 

The  improvement  in  [HTformanee 
of  the  radar  system  proiluced  hy 
the  integrator  in  laboratory  tests  is 
shown  in  Fig.  2  The  tests  were 
made  with  a  sensitive  receiver 
providing  the  signal  for  the  input 
of  the  integrator.  Thi-  sensitivity 
of  the  receiver  was  such  that  con- 
.-iderable  noise  was  present;  the  re¬ 
ceiver  bandwidth  was  fixed.  I’lilse- 
type  r-f  signals  were  supplied  to 
the  receiver  through  an  attenuator. 


An  ojwilloscope  connected  to  the 
output  of  the  receiver  was  used  to 
provide  a  type-A  presentation.  The 
amplitude  of  the  r-f  pulses  at  the 
input  of  the  receiver  vva.s  reduced 
until  the  pulses  were  just  visible  in 
the  midst  of  noi.se  a.s  seen  on  the 
osc-illo.scope.  A  strong  indication  of 
the  presence  of  the  signal  is  given 
hy  the  integrator  under  this  con¬ 
dition.  The  amplitude  of  the  r-f 
pulses  can  be  reduced  further  be¬ 
fore  it  is  just  barely  po.s.sible  to 
rwognize  the  presence  of  a  signal 
from  indications  of  the  integrating 
system.  The  additional  attenuation 
allowed  the  r-f  pulses  is  plotted  a.s 
improvement  in  decibel.s  in  tHe 
figure.  All  data  of  this  figure  wi  fe 
obtained  with  eipial  widths  for  the 
gate  and  the  signal  pulses.  A  fixed 
integration  time  of  five  seconds  was 
used  in  all  ca.ses.  It  is  seen  that  sig¬ 
nificant  improvements  are  pro¬ 
duced  by  the  integrator,  hut  at  the 
exjien.se  of  a  longer  time  of  obser¬ 
vation. 

If  an  integrating  system  were  to 
be  used  with  only  one  radar  oper¬ 
ating  at  a  single  refietition 
frequency,  the  system  could  lie  sim¬ 
plified  Considerably.  For  single¬ 
frequency  operation  probably  sin¬ 
u.soidal  timing  signals  would  he 
more  convenient  than  the  pulse- 
tyiM*  signals  used  here. 

The  integrating  system  described 
in  this  paper  was  designinl  and  con¬ 
structed  under  contract  \V-19- 
I22ac-10  between  Yale  I’niversity 
and  the  .\ir  Materiel  Command.  We 
wish  to  acknowledge  the  assistance 
in  this  work  of  Dr.  K.  W.  Samson 
of  the  .\ir  F’orce  Cambridge  He- 
search  I,5ihoratories  and  of  the 
members  of  his  staff.  Much  of  the 
mechanical  work  on  the  device  was 
done  hy  C.  R.  Wakeman  of  our 
laboratory. 
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Television  Receiver 
Transient  Analysis 


|{t>|KHi>»*  of  riitin*  tflfxisioii  rereiver  to  lOO-ke  square  waves  |»rovi«les  com eiiient  melluMl 
of  proiiiietion  qiialitv  control.  Hesult.-.  normally  plotted  on  jirapli  paper,  can  he  sliowii  as 

conqiosite  \i<leo  on  picture  tnhe 


By  JOSEPH  FISHER 

l*ro)fCt  Ktfjtmtr 
KrArarch 

CitrpttrttfutH 

t^fnhfhlphut.  /*<! 


THK  .'ibility  of  a  television  re- 
receiver  to  repriKluce  fine  lietail 
and  sharp  transitions  without  ex¬ 
cessive  rintrintr  or  smear  may  be 
j lidded  l>y  the  response  of  the  re¬ 
ceiver  to  a  IdO-kc  square  wave.  In 
order  that  the  tran.sient  response  of 
the  entire  receiver  from  antenna 
terminals  to  the  picture-tube  jfrid 
may  be  determined,  this  eipiipment 
provides  means  of  modulatinir  a 
'tandard  television  picture  carrier 
with  the  stjuare  wave.  In  addition, 
a  marker  generator  places  time 
dots  upon  the  oscilloscope  presenta¬ 
tion  so  that  rise  time,  transient 
rinyMUif,  and  smear  can  be  accu¬ 
rately  measured. 

Equipment 

The  transient  analyzer  comprises 
four  units  used  in  conjunction  with 
three  pieces  of  commercial  test 
Cear.  The  ana'yzer  it.self  is  made 
up  of  a  rey'ulated  l.')d-volt  power 
supply,  a  scpiare-wave  clipper,  a 
modulator  and  a  marker  (generator. 
The  complete  test  setup  employs  in 
aildition  a  Ferris  model  18(.'  r-f 
siirnal  jrenerator,  a  .Measurements 
<'orp.  mn<fel  71  s(|uare-wave  genera¬ 
tor  and  a  Tektronix  moiiel  .'ll! 
rathode  ray  oscilloscoiie.  For  ac¬ 
curate  measurement  of  the  tran¬ 
sient  response  of  the  receiver,  the 
inherent  distortion  in  the  measur- 
in>r  equipment  must  be  minimized. 


In  operation,  a  100-kc  square 
wave  (.S-ztsec  pulse)  produced  by 
the  irenerator  operatinir  at  maxi¬ 
mum  output  is  applied  to  the  input 
of  a  three-.staKe  clipper  shown  in 
Fij?.  1-  The  ri.se  time  of  the  signal 
priniuced  by  the  square-wave  jtener- 
ator  is  0.2  ^sec.  The  clipper  unit 
reduces  this  ri.se  time  to  U.O.i  jisec. 
Signals  of  either  polarity  are  avail¬ 
able  at  the  output,  and  the  ampli¬ 
tude  may  be  varied  from  zero  to  two 
volts  peak-to-peak. 

The  output  of  the  clipper  unit  is 
connected  to  one  of  two  balanced 
modulators.  One  of  these  is  for  an 
intermediate  frequency  of  2*').*>  me. 
The  other  is  for  television  channel 
2  25  me). 

The  r-f  generator  is  connected  to 
the  modulator  input  as  shown  in  the 
circuit  diagram  of  Fig.  2.  The 
bandwidth  of  the  input  circuit  is 
•  10  me,  while  the  bandwidth  of 
the  output  circuit  is  .t.  15  me. 
.Modulation  is  applied  to  the 
cathodes  of  the  two  OHHO  tubes. 
For  overall  transient  tests  the 
depth  of  mo<lulation  should  be 
about  .‘to  percent,  so  that  any 
IM'culiarities  of  vestigial  side-band 
transmission  netir  loO-percent  mod¬ 
ulation  are  Jivoided.*’  A  signal 
input  of  0.6  volt  peak-to-peak  afi- 
plied  to  the  cath(«le  circuit  pro¬ 
duces  30-percent  modulation. 

With  the  r-f  generator  attenuator 


Reiponi*  ol  on*  i*c*i**r  (A)  U  poor.  ai 
pr*<lict*d  by  tronsianl  laiponi*  cuiv* 
plotlad  b*low  picture  oi  last  patt*rn. 
whereas  another  receitrer's  response 
tB)  is  much  better  in  accordance  with 
its  characteristic  curre 
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nC.  1  -  Diaqran  ol  th*  (quar*  wav*  cllpp*r  that  r*duc*t  ri**  tim*  ol  t**t  pul*** 


FIG.  2  Modulator  lor  l•l•*Mion  chann*!  2  1*  drivan  by  r  I  «iqnal  q*n*rator  and 
modulatad  by  output  ol  «quar*  wav*  clippat.  Fiq.  1 


•<ff  Id  IHO.IMMI  (iv,  thf  <>[ifn  I'iivuit 
Hfrtis.'T  thi'  :!lMl-<ihm  lial- 
aiii'ftl  (Htl|>iil  Ilf  thf  niiiiliilatnr 
a|i|>i(ixiniutfly  ‘Jii.IMmi  Sitn  f  thf 
|H>rt'ftitai.'f  ntiHliiiatiiin  of  thf  aita- 
l>/fr  |-f mains  constant  a-i  thf  r-f 
iniiiit  Miltai^f  is  cftaiiKt'ii.  titf  oat|Mit 
IfVfl  of  thf  moiiitlator  niav  hf 
I’lianyftl  hv  nifaiis  of  tltf  r-f  attfini- 
ator  on  thi'  Hfiifiator.  If  ilfsiicil. 
thf  r-f  Kfiifrator  ma>  h*'  left  at 
liMi.iKitt  anil  ffsistaiuf  pails  hav¬ 
ing’  known  attfiiiiation  in.'frtcii  in 
thf  lUiil-ohm  halancfil  lini-  coniifit- 
inv'  the  output  of  thf  nioitiilator  to 
the  antenna  terminals  of  the  tele- 
vision  I'fi  fiver  uniier  test.  The 
nioilulator  unit  can  he  iisfii  a-  a 
ilotihlf-iiiilfhanil  r-f  picture  v'ener- 
ator  h\  impressinkr  a  compo.-tte 
\  tilfo  .sternal  on  the  moiliilation  in¬ 
tuit  terminal.  I'hf  \  iileo  .signal 
must  ha\f  iifKative  sync. 

The  two-statre  vertical  amiililier 
tn  the  test  osciIlo.sco|>e  has  a  rise 
time  of  It  Uo  lof.-.  a  freiiuency  re- 
stiotise  within  :t  ilh  from  o  cycles  to 
S  me,  ami  a  minimum  amount  of 
overshoot.  The  |irolM'  su|i|ilieil  with 
the  oscilloscoiM-  has  an  input  resist- 
ancr'  of  lU  me»fohms  shunteil  hy  IJ 
iiaf  The  input  capacitance  of  a 
lucture  cathisle-rav  tuhe  such  as 


the  lUI.ri  IS  ahout  I'l.il  xif. 

.\t  liist  thoUK'ht,  it  woiilil  seem 
possililc  merely  to  replace  the  c-r 
tulle  with  the  |irolif  when  measur- 
iiiV'  overall  transient  resjionse. 
However,  most  television  receivers 
use  .■•eries  peakilly'  hetweell  the  final 
V  iileo  am|i|itier  tula-  ami  I  he  c-r  tulie 
yriil,  aiiil  circuits  of  this  type 
are  critical  to  enil  capacitance.  To 
eliminate  this  source  of  measure¬ 
ment  error,  c-r  tuhe  liases  are  sup- 
plieil  that  have  a  liuilt-in  K-t'  com- 
peiisateil  attenuator,  consisting  of 
a  7-meyohm  resistor  shunteil  hy  a 
l.'i-iii.f  capacitor.  I’u  make  meas¬ 
urements,  the  tuhe  sinket  is  Ull- 
pluyjjcil  from  the  tuhe  base  ami  the 
socket  is  pliiifceil  into  the  ailapter. 
The  scope  prolK'  is  then  connecteil 
to  the  aila|iter  output  connection. 
This  niethoil  of  measurement  in¬ 
sures  that  the  capacitance  termi¬ 
nating'  the  lead  to  the  picture-tuhe 
V'liil  is  the  same  when  either  the 
Iiicture  tiilie  or  the  adapter  is  used, 
.\  marker  vrenerator  shown  in 
Kiy'.  .'t  is  incor|)orated  to  place  time 
dots  on  the  oscilloscoiH'  presenta¬ 
tion  so  that  rise  time  ami  transient 
rinirinv'  can  U-  measured  accuratelv . 
The  L!ti-mc  oscillator  voltage,  pro¬ 
ducing;  dots  spaced  u.d.'i  osiv  apart. 


is  connected  to  the  cathode  input 
of  the  test  oscillo.scope.  To  insure 
that  the  dot.s  will  remain  stationary 
a  ipienched  oscillator  is  used.  The 
positive  ifate,  a  pulse  lastinu  for  the 
duration  of  the  trijr>;ered  vvveep,  is 
connected  to  the  input  of  the 
marker  oscillator  from  the  test 
o.scillo.sco|ie.  The  20-mc  oscillator 
employs  a  12.\l'7  tide  held  in  a 
non-iiscillatin),'  state  hy  means  of 
the  ilimle  damping;  across  the  plate 
coil.  The  positive  Kate  pulse  rai.ses 
the  cafhisle  potent i.al  of  the  diode 
dami»-r  and  the  circuit  K'le'  into 
o.scillation  for  the  dur.it ion  of  the 
[lulse. 

When  measiiriiiK  over-all  trans¬ 
ient  response  from  antenna  termi¬ 
nals  to  cathisle-ray  tidie  Krid,  for 
receiver  comparison,  the  follovvinj; 
standards  have  been  used: 

il)  moiliilation  depth  of  llu  per¬ 
cent 

(2i  transition  fron.  black  to 

w  hite 

I  2  1  2  ,iisec  sweep 

I  |i  synchronous  t  ime  dots  si>aced 
o.o.'i  i.sec  apart 

The  photoKi-aph  i  )  shows  the 
transient  response  and  test  pattern 
of  a  receiver  in  a  misaliiified  condi¬ 
tion.  The  rise  time  i-  approxi¬ 
mately  0.2  iisec  with  a  definite 

smear  axis  lastiiiK  for  approxi¬ 

mately  o.Ci  nsec.  The  distance  be¬ 
tween  dots  is  0,0.">  ;i.sec  and  cor¬ 
responds  to  approxiriatelv  one- 
hundredth  of  an  inch  displacement 
on  a  ten-inch  picture  tulv. 

The  illustration  (H)  shows  the 
transient  response  and  te-t  pattern 
of  a  receiver  that  is  in  lietter  aliy'n- 
ment.  The  rise  time  is  .ipproxi- 
mately  o  17  /isec  and  the  aiiKle  of 
the  smear  axis  is  much  less  than  for 
the  first  receiver.  The  transient 
analyzer  was  used  as  a  douhle-side- 
haml  television  sivrnal  Keiierator 
and  was  modulated  with  comiiosite 
video  from  a  monoscope  siKnal 
source  to  obtain  the  picture  illus¬ 
trated  in  these  photoKraphs. 

Recording  Transients 

.\  permanent  record  of  the  trans¬ 
ient  response  of  a  Kiven  receiver 
can  be  obtained  either  by  photo- 
KraphitiK  the  o.scilloscope  pre.senta- 
tion  or  by  transferritiK  the  response 
indicated  on  the  .scope  to  jrraph 
paper. 

.\  I’aillard  Holex  .Model  H-lb 
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camera  usintr  Su|>er  XX  16-mm  re-  spacer!  3  16  inch  apart.  After  .some 

versible  film  is  u.sed  to  photograph  exi»erience  is  Kaineri  usinjr  this 

the  trace.  A  hood  between  the  cam-  methra!  it  is  prtssible  to  plot  the 

era  lens  and  the  screen  eliminates  transient  res|>on.se  in  a  few  minutes, 

ambient  lijrht.  The  distance  l>e-  ,  «  ,  .. 

tween  the  camera  lens  and  tula*  5>ngle-PuUe  Testing 

face  is  42  cm,  and  pictures  have  For  more  detailed  studies  of 
la-en  taken  at  f:1.5  with  an  ex-  transient  respon.se  it  is  advantajre- 

p<)sure  time  of  1  30  .sec.  The  oscil-  ous  to  nuHiulate  the  analyzer  with 

lo.sco|H'  used  has  a  jrreen  filter  and  a  composite  video  signal  containing 
piwe  of  transparent  plastic  mixed  .sync,  mixed  blankintr  and  a 
mounted  in  front  of  the  tula*  face,  sintrle  5-,ii.sec  pul.se  lia’ated  in  the 
The  top  edRe  of  the  plastic  is  coated  center  of  each  scanninR  line.  The 
w  ith  red  lactpier  and  illuminated  by  block  diaRram  of  the  eijuipment 
a  small  lamp.  Lines  .scrila^t!  in  the  u.sed  to  prraiuce  this  siRiial  is  shown 
face  of  the  plastic  sheet  appear  red  in  FiR.  4. 

and  are  used  as  calibration  marks.  Horizontal  drivinR  pulses  from  a 
To  indentify  the  photograph  a  small  standard  sync  Renerator  are  applierl 
stpiare  area  is  sanded  so  as  tt)  to  two  cathode-coupled  multivibra- 
transmit  red  liRht,  and  a  semitrans-  tors  indicated  as  MV  1  and  MV  2. 
parent  piece  of  paper  with  the  iden-  The  first  multivibrator  produces  a 
tifyinR  number  marked  in  ink  is  rtvtaiiRular  |)ulse  with  a  duration 
pasted  over  this  area.  The  illustra-  of  30  /isec  while  the  second  multi- 
tioiis  show  a  receiver  identifyinR  vibrator  piodiices  a  pulse  having  a 
number  at  the  lower  left-hand  duration  of  3r»  /isec.  These  pulses 
coiner.  The  oscilloscojM'  presenta-  are  differentiated  and  inverted  and 
tion  is  held  to  2  cm  to  prevent  over-  the  trailing  edge  of  .MV  2  is  u.sed 
load  on  any  receivers  having  an  to  trigger  MV  3,  which  produces 
excessive  amount  of  overshoot.  the  5-p.sec  test  pulse.  The  trailing 

.A  faster  method  of  r*'cording  the  edge  of  MV  1  is  u.sed  as  a  trigger 
information  is  to  transfer  the  scope  for  the  oscilloscope.  The  pulse  out- 
presentation  to  grajih  pa|K*r.  It  is  put  of  MV  3  is  applied  to  a  two- 
most  conveniently  done  by  .scribing  stage  clipper  to  achieve  a  ri.se  time 
nine  short  horizontal  lines  on  the  of  O.O.r  /isec  with  a  minimum 
left  side  of  the  plastic  betwetui  the  amount  of  overshoot.  This  test  sig- 
2-cm  calibration  lines.  The  time  nal  is  applied  to  a  .s|MH-iully  designed 
dotted  transient  response  curve  can  line  mixing  amplifier  to  prialuce  a 
then  be  moved  bislily  through  these  comiiosite  video  signal  including 
calibration  lines  by  adjustment  of  sync  and  blanking.  This  signal  can 
the  oscilloscoja'  controls.  The  verti-  lie  used  to  motiulate  the  transient 
lal  position  of  each  dot  as  it  is  analyzer  or  may  la*  applied  directly 
moved  past  the  calibration  lines  is  to  the  input  of  a  video  amplifier 
then  rtH'orded  on  graph  paper.  The  for  measurement  of  its  transient 
X  a.xis  of  the  graph  used  contains  lesponse. 

forty  eipial  divisinns  spaced  3  16  Since  the  scojk-  trigger  impulse 
inch  apart,  each  eipial  to  a  time  in-  leads  the  test  pulse  by  5  /isec  the 
terval  of  O.o."»  /isec.  The  V  axis  same  dotted  type  of  jiresent.ation  is 
contains  ten  cipial  tlivisions  also  obtained. 


FIG.  3  -  Marker  qenerator  puti  time  dolt  on  Irac*  accurately  to  meoiure  rite  time 
and  Irantlent  rinqlnq  ellectt 


The  etiuipment  de.scribed  is  a 
double-sideband  generator.  .All 
transmitters  ulcerating  in  this 
country  employ  vestigial-sideband 
transmission  in  which  all  modula¬ 
tion  fre»iuencies  three-»iuarter.s  of  a 
megacycle  below  picture  carrier  are 
rapidly  attenuated.  Our  measure¬ 
ments  have  shown  that  receivers 
having  a  gotid  transient  respon.se 
fiom  the  double-sideband  generator 
prtHluce  a  rimhI  (|uality  picture  from 
a  standard  television  transmitter. 

Equal  Performance 

The  original  television  standards 
were  formulated  on  the  premise 
that  a  receiver  having  the  standard 
KM. A  selectivity  curve,  in  which  jiic- 
ture  carrier  is  ha-ated  at  the  .*>(•- 
percent  response  point  should  work 


FIG.  4  Method  oi  linqU  puls*  tostinq 
uiinq  compottio  video  ilqnal 


equally  well  whether  receiving  a 
double-sidebanil  signal  or  a  vesti¬ 
gial-sideband  signal  .As  reporteil 
by  tithers,  the  presence  of  the  side¬ 
band  filter  in  the  transmitter  gives 
ri.se  to  a  slight  li‘ading  signal  and 
some  smear. 

Other  writers  have  advocated  the 
use  of  phase  correction  in  television 
transmitters  to  correct  both  the 
distortion  introduced  by  the  side¬ 
band  cutting  and  the  high-fre¬ 
quency  cutoff  of  standard  television 
receivers.  The  use  of  such  circuits 
would  retpiire  industry  agreement, 
a  standard  station  monitor,  and  the 
establishment  of  definite  transient 
standards  for  television  broadcast 
stations.  It  would  certainly  repre¬ 
sent  an  avenue  of  improvement  for 
television. 

Kr.KracE.Nt  KS 

III  K  M  K>-II  and  li  I,  Fr.-.|.-ndall. 

TrMriMtnl.<<nion  In  T^lf- 
Hf  A  (»  is:..  April  l:M« 

( »  K  l>  K**!!  and  <•.  Fr«>d**ndall. 
Standardisation  of  th<*  TranHi**fit 
of  T*i*‘\|Mion  Tran»<rnitt**rK.  U^'A  . 

|»  17.  Man  h 
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An  Antenna  Analyzer 


Kiiili.tliuii  ot  'taiHliirii  l»roa«lra't  aiUi'iiiia  arraNi'  an*  |inMiiiml  uii  tin*  scm'ii  ot  a 

ralluMlr-rax  tiilx*  lt\  an  iiu|»ro\(‘il  rlrrlronir  <'<tni|Mitrr  (‘iiiplnv in^  only  I'olar 

or  rrrtan^nlar  |in*'«-nlation  of  llu*  array  |ialtt‘rn  «-an  Im*  ili>»|»lave»l 


O 


O 


FIG.  I  Stmpl*  array  coamittinq  ot  two 
psralltl  •lomonia  and  oquaHon  lor  dis 
tant  Hold 


o 


o 


o 


o 


FIG.  2  Horiaootal  proloction  ot  the  two- 
element  arroy  it  shown  at  A  and  the 
ZO  p'  plane  protection  at  B 


Panel  ot  Instrument  contains  three  units,  a  live  inch  cathode 
ray  indicoior.  electronic  computer  chassis  and  power  supply 


Tut  KMtiArutN  n^r.\Tio\  fur 
the  iiiiiltU'U-nifiit  itarallul  an- 
luiina  aiTio  ilm-t  not  Iftni  itsulf 
ira<li!v  III  atiaU'i.s  itt  liruadcast  ai\- 
ti-niia  rattlatluli  [lattcni  prublcms 
I'lii'  ta-ik  uf  syiithr-ii't  of  an  array 
to  iMul.iif  a  ifitain  tif^irol  radia¬ 
tion  patturn  ih  ntiuh  nioru  ditli.  lit 
A  trial  and  error  pna-e^i  mii<t  be 
followed  allii  the  task  is  both  'eiii- 
'  and  tinn-  consuniiru* 

I'd  rediiie  the  |irobleni  to  praeti- 
>  .1!  iirojiortions,  luinierous  tneehan- 
ii-al  lotnimters'  and  eleidrome- 
ihanii'.t:  otnuaters'  have  U>en 

H2 


By  ALVA  C.  TODD 

I  •i^trut'tiir  lu  h'l*rtrutil  F.ij/iw* »  ri  'y 

r  •>  lihf  f  'll  I  <  u 
/.tj  Ui .  r  tl*  .  /ii./ui  ml 


const  meted.  The  mechanical  com¬ 
puters  have  been  limited  by  me¬ 
chanical  complexity  to  three  an- 
tentia  elements,  but  no  apparent 
limit  exists  for  the  curve-drawing 
electromechanical  devices.  Any  one 
of  the>*‘  machines  is  capable  of  jfiv- 
;ny'  the  relative  distant  field  pat¬ 
tern  for  a  iriven  array  fed  in  a 


proper  pre.scribed  manner. 

One  of  the  most  recent  contribu¬ 
tions  in  the  field  of  antenna  array 
computer  desiKii  was  made  by 
Brown  and  .Morrison*.  They  built 
an  entirely  electronic  device  cap¬ 
able  of  ifivinu  a  continuous  picture 
of  the  antenna  array  radiation  pat¬ 
tern  on  the  screen  of  a  cathode-ray 
tulu'.  With  the  aid  of  such  a  com- 
(luter.  the  problem  of  antenna  ar¬ 
ray  synthesis  was  reduced  to  dial 
adjustment  until  the  de.«ired  radia¬ 
tion  pattern  was  observed  on  the 
screen  of  the  cathode-ray  tube.  The 
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Horiiontal  radiation  pattorni  lor  a  Iwo  olomont  array 


:ippr»i\.rti:tU-  solution  obtaitu-d 
from  thf  foniputcr  then  coulil  In- 
improvfd  to  the  dt*sir»*d  deifnc  o: 
acfuraiy  by  a  much  shorter  trial 
and  error  |)riK'ess. 

A  similar  electronic  caiculator 
that  was  desi^rned  for  classroom 
antenna  array  demonstration,  as 
well  as  for  array  analysis  and  syn¬ 
thesis,  will  be  described. 

Control  of  element  parameters  is 
elTected  by  potentiometer  adjust¬ 
ment  of  direct  current  and  I'lti-cps 
voltay'es.  and  by  the  use  of  xdsyn 
control  transformers  as  fib-cps  vol’- 


ay'e  jihase  shifters.  Kach  dial  is 
calibrated  in  term.s  of  the  para¬ 
meter  it  controls.  l’rovision.s  are  in¬ 
cluded  for  polar  or  rectantruiar 
pre.sentation  of  the  array  radiation 
pattern. 

As  was  pointed  out  by  lirown  and 
.Morrison,  the  electronic  repro.luc- 
tion  of  the  radiation  pattern  of  an 
antenna  array  depends  upon  the 
fact  th;it  the  array  factor  can  be 
represented  exactly  by  the  majfni- 
tude  of  the  sum  of  a  sine  wave  volt- 
ajte,  representin>f  the  field  contribu¬ 
tion  of  the  reference  element,  and 


a  series  of  phase-modulated  sine- 
wave  voltages,  repre.senting  the 
field  contributions  of  the  other  ele¬ 
ments.  Consider  an  array  of  paral¬ 
lel  elements  erectcnl  vertically  on 
a  perfectly  conducting  plane  earth 
as  shown  in  Fig.  1.  The  vertical 
component  of  the  electric  field  at 
l>oint  p,  located  at  distance  H  ( K 
very  large  compared  with  the  wave¬ 
length  >.)  from  the  reference  e'e- 
ment  is  given  in  Kij.  1,  where 
is  the  element  factor,  A  (<^,»» 
is  the  array  factor,  K  is  the  ilis- 
tance  in  meters  to  the  fioint  of 
measurement,  6  is  the  angle  from 
the  top  of  the  element  to  the  point 
of  measurement,  is  the  b«>aring 
angle  from  true  north  of  the  point 
of  measurement,  and  /..  is  the  ef¬ 
fective  value  of  current  in  the  ref¬ 
erence  element  at  the  point  of 
maximum  current  along  the  ele¬ 
ment.  The  horizontal  plane  and 
7.0 1*'  plane  projections  of  the  an¬ 
tenna  array  are  shown  in  Fig.  2. 
If  the  distance  to  the  point  of 
measurement  is  much  greater  than 
the  s]>ucing  between  elements,  rays 
from  the  elements  to  the  point  of 
measurement  may  be  considered 
parallel  and  the  array  factor  for  a 
two-element  array  is  as  shown  in 
Fig.  2. 

The  array  factor  for  a  five-ele¬ 
ment  array  is  shown  in  Fig.  3, 
where  k,  is  the  ratio  of  current  in 
element  n  to  current  in  the  refer¬ 
ence  element,  5,  is  the  phase  differ¬ 
ence  between  current  in  element  n 
and  current  in  the  reference  element 
in  electrical  degrees,  i.  is  the 
azimuth  of  element  n  in  degrees, 
and  S.  is  the  spacing  Indween  ele¬ 
ment  H  and  the  reference  element  in 
electrical  degrees. 

If  the  elements  are  not  of  euual 
length,  k.  becomes  the  ratio  of  the 
product  of  the  current  maximum 
and  the  element  factor  of  element  n 
to  the  pnxluct  of  the  current  maxi¬ 
mum  and  the  element  factor  of  the 
reference  element. 

To  duplicate  the  array  factor 
electrically,  let  the  component  of 
the  electric  field  pnaluced  by  the 
reference  element  U*  repre.sented 
by  the  expre.ssion  of  Kii.  6  in  Fig.  4. 
Let  the  component  of  the  relative 
electric  field  produced  by  element  n 
be  repre.sented  by  Kij.  7. 

If  five  elements  are  the  maxi¬ 
mum  number  to  be  considered,  the 
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sum  <if  the  .'timiiliitint;  viilta^'e.'<  U-- 
i-omeH  Ki|.  H  ami  ex|ian!<ii>n  of  one 
I'xpression  allows  the  sum  of  the 
stmiilalitit.'  voltajres  to  lx*  written 
as  shown  in  Kij  10.  ('iroiipinK'  of 
ti-rms  and  siilistitutinir  as  shown, 
the  sum  of  the  .simulating;  voltav'es 
Ixsomes  Ki|.  1  1 

If  />’,  ft.,  Ki|  II  has  an  am- 
plitiuh'  identiral  to  l.  K<|. 

o,  aiiil  is  phase  rmxlu'ated  in 
a  ver)  I'oniplex  manner.  If  the 
simiilatini;  \o|tai;es  are  ei  mliined 
in  a  mixint;  eireuit  with  a  hand- 
widlh  siitli.  ient  to  aeeommodate  all 
sitrnifiiant  .sidehand  eomponents, 

{  and  the  ri‘.sultin)r  sum  is  applied  to 

I  a  linear  d«•te(•tor,  the  arra.v  factor 

I  will  Im*  simulated  by  the  output  of 

^  the  det«*«-tor. 

i  Thus  to  prodiiee  a  complex  volt- 

t  aye  whose  enxelope  maynitiide  sim- 
I  iilates  the  array  factor  of  the 
multielement  parallel  antentia  ar¬ 
ray  eias-teil  \ertically  on  a  iwrfectly 
condiictiny  plane  earth,  for  arrays 
with  not  m.-re  than  fi\e  elements, 
We  nxpiire  a  .sine-wave  \oltaye  of 
coTistatit  amplitude  and  frei|uency. 
and  up  to  four  jihase  niodulated 
voliayes  of  arhitrary  maynitiide 
and  artutrary  averaye  phase,  maxi¬ 
mum  phase  ileviation.  and  phas»-  of 
phase  de\  iat  Ion. 

Ia*t  us  ayain  consider  the  expres- 
s|on  for  the  phase  d«‘\iation  of  the 
\oltaye  intendeil  to  represent  the 
distant  field  contrihiition  of  element 
n 

If,  't,  *  .S'.coslyi  1,)  (  la' 
Klement  current  phase  anyle  Z. 
must  have  a  ranye  of  ISO  de- 
yrees.  If  spai  iny  l«-tween  ele¬ 
ment  H  and  the  reference  element 

U 


has  a  maxim  im  value  of  'tOO  de- 
yrees.  the  total  phase  swiny  /<,  may 
he  as  larye  as  •  1,080  deyrees.  Sev¬ 
eral  wide-raliye  phase  modulators 
emploviny  conventional  electron 
tulws  have  been  develo|K“d.  .Sys¬ 
tems  of  phase  miHiulation  by  Kell* 
and  by  |tay  yive  yood  linearity 
over  a  ranye  of  "  12o  deyr<'es. 

The  system  due  tti  May  vvas  found 
to  yive  a  somewhat  more  linear 
pha.se-miHiiilation  characteristic  and 
a  hiyher  output  voltaye;  therefore 
that  system  was  u.seil  in  the  ebs'- 
tronic  computer.  Two  tripler-am- 
jilitiers  in  cascade  increase  the  • 
120-deyree  variation  capability  to 
•  1,080  deyrees. 

Keference  is  made  to  the  circuit 
diayram  of  the  computer  unit,  Fiy. 
o.  A  tyjK'  fiS.17  pentiwle  is  emidoyed 
in  a  mixlified  Fierce  crystal  oscil¬ 
lator  circuit.  The  ipiartz  plate  has 
a  nominal  fretpieiicy  of  HM)  kc.  The 
circuit  is  arrany*‘d  to.  allow  plate 
current  flow  duriny  only  a  very 
small  fraction  of  the  oscillation 
cvile.  .\  llO.OoO-ohm  resistor  iso¬ 
lates  the  plate  from  the  oscillatiny 
circuit.  The  resultiny  plate-volt- 
aye  wave  is  a  pulse  about  50  volts 
hiyh  and  one-half  micro.second 
wide  The  output  voltaye  of  the 
o.scillator  is  applied  to  a  type  llS.N'T 
tub**  in  a  dilb*rentiator  cathode-fol¬ 
lower  circuit  in  which  the  pul.se 
phase  IS  reva-rsed,  the  pulse  width 
is  reiliic*‘d  to  a  very  small  fraction 
of  a  micros«H-ond.  the  pulse  ampli- 
tuile  is  reduced  sliyhtly,  and  the 
imiH'danc**  level  is  reduced  to  about 
■150  ohms. 

The  output  voltaye  of  the  cath- 
ixle  folbiwer  is  ai>|<li<‘d  to  a  pulse 


bus  which  feeds  the  reference-ele¬ 
ment  cascade-tripler  amplifier  and 
the  four  element-phase  miMlulators. 
Two  tv'iH*  (>S.I7  pentiKles  are  em¬ 
ployed  in  the  two-staye  cascade- 
tripler  amplifiers.  The  reference- 
element  tripler  amplifier  introduces 
a  000-kc  voltaye  of  constant  ampli- 
tiid**  in  series  with  th«*  common  re¬ 
sonant  circuit  employed  for  voltaye 
mixiny. 

Phase  Control 

The  element-phase  m<Mliilators 
use  the  [Misitive  pulse  from  the 
luilse  bus  to  key  one-half  of  a  fiSN7 
in  a  hard-tulie  sawtisith  o.scillator 
circuit.  The  time  constant  of  tht* 
>avvtiMith  circuit  is  2.5  times  the 
wave  period:  therefore,  the  result¬ 
iny  sawtooth  voltaye  has  a  p**ak 
value  of  0.22  A’».  or  70  volts. 

A  .second  6SN7  is  employed  in  a 
variable  clipiM'r-ditferentiator  cir¬ 
cuit;  the  clipp«'r  yrid  is  dirtvtly 
coupled  to  the  plate  of  the  saw- 
tooth-yenerator  tube.  The  cathode 
bias  of  the  clipper  is  adjusted  to  al¬ 
low  yrid  conduction  when  the  saw¬ 
tooth  voltaye  rises  to  25  volts. 
Shortly  Ix'fore  yrid  comiuction  be- 
yins,  clipper  plate  conduction  pro- 
iluces  a  sudden  drop  in  clipper  plate 
voltaye. 

The  clipper  plate  voltaye  drives 
a  differentiator  -  phase  -  rever.ser 
which  yives  a  sharp  40-volt  positive 
pulse,  the  position  of  which  is  de¬ 
termined  by  the  clippiny  level. 
Fairly  linear  pulse  position  varia¬ 
tion  with  clipper  cathode-voltaye 
variation  was  obtained  over  a 
ranye  of  r*-.  120  deyrees.  The  aver- 
aye  clippiny  level,  which  is  deter- 
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mined  by  the  d-c  cathinie  potential 
of  the  clipi>er,  i:*  made  adjustable 
over  a  -t-  2U-deKree  ranKe,  and  the 
dial  of  the  5,0'.*<i-ohm  wire-wound 
potentiometer  used  to  control  the 
cutho<le  d-c  potential  is  calibrated 
linearly  in  terms  of  average  channel 
output  phase,  which  correstMtnds  to 
antenna  element  current  phase, 
oxer  a  ranjre  of  180  dejrrees.  The 
two  5,000-ohm  rheostats  in  series 
with  the  calibrated  potentiometer 
are  used  to  adjust  the  180  and 
—  18u-de>rree  phase  positions.  The 
control  dial  is  labeled  PilASK. 

Spacing 

.Modulation  at  a  frequency  of  ♦>'» 
cps  simulates  variation  in  <i>  and 
was  achieved  by  means  of  a  low- 
jrain  modulatinjf  amplifier,  directly 
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FIG.  3  Array  factor  for  a  fiT*  •lemont 
■yttem 


FIG.  4  Equationi  tor  •imulatlnq  TOlt- 
aqot  tor  duplicaftnq  the  array  factor 
electrically 


coupled  to  the  cathode  of  the  clip¬ 
per.  The  .second  half  of  the  first 
6SN7  in  the  minlulator  section  was 
u.sed  for  this  purpose.  Kxcitation 
of  the  mmlulatinjr  amplifier  was 
furnished  by  the  secondary  of  a 
selsyn  control  transformer  whose 
delta  connected  primary  was  ex¬ 
cited  by  a  three-pha.se  fiO-cps  power 
source  in  the  laiwer-supply  unit. 
The  level  of  the  60-cps  modulation 
was  controlled  by  a  10,000-ohm 
wire-wound  potentiometer  in  the 
v'rid  circuit  of  the  miHiulatii'K  am- 
|)lifier.  M  the  maximum  .settinjf  of 
this  potentiometer,  the  position  of 
the  minlulator  output  pul.se  is  sinus¬ 
oidally  varied  over  a  ranKe  of 
•  100  deKrees.  This  corresponds  to 
a  crest  phase  modulation  of  900  de- 
Kiees  in  the  outiiut  of  the  element 


cascade-tripler  amplifier,  and  there¬ 
fore  the  dial  controllinK  the  poten¬ 
tiometer  is  linearly  calibrated  from 
0  to  900  degrees.  Crest  phase  mial- 
ulation  represents  the  spacing  be¬ 
tween  the  element  and  the  refer¬ 
ence  element;  hence  the  dial  is 
marked  SPACING.  A  .series  5,000- 
ohm  rheostat  allows  initial  cali¬ 
bration  of  the  spacing  control. 

The  pha.se  position  of  fiO-cps 
modulating  voltage  is  controlled  by 
the  shaft  ixisition  of  the  .selsyn  con¬ 
trol  transformer.  Deviation  b«‘tween 
rotor  mechanical  angle  and  .secon¬ 
dary-voltage  pha.se  angle  for  O.S 
volt,  balanced  three-pha.se  60-cp.s 
excitation  of  the  primary  was 
found  to  be  very  small,  and  there¬ 
fore  |H*rmitted  direct  pha.se-shift 
calibration  of  the  .selsyn  transform- 
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FIG.  S  Circuit  oi  lh«  computer  urtit  tor  the  antenna  analyser 
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Hortionlal  radiation  poitorn  ol  fho  WBAA  nlqht  onlonna  orray  with  on  Intorloronc# 
•locnont  oddod  bovlnq  Ibo  paromoter*  qiv«n 


Hortsontal  radiation  pattorn  ol  an  untymmotricol  throo  olomont  arroy 


•T.-*.  Thf  control  dials  of  the  scl.iyn 
I  ransformi-rs  were  markcil  azi¬ 
muth.  as  variation  in  the  phase  of 
the  t'ld-cps  nxHlulatinK  volta^fc  cor- 
|•^•■•ponds  to  chan>ri‘s  in  the  azimuth 
of  the  element  t.. 

The  output  pulse  voltay'e  i>ro- 
dui'ed  hy  the  element  phase-nuHlu- 
l.itor  ilrives  the  cotitrol  j.'rid  of  a 
•IS.I?  |>ento<le  operating:  as  a  class- 
(  Iripler  amplifier.  The  sine-\Kave 
\oHaye  pristuced  across  the  tripler- 
.itnplilier  plate  parallel-resonant 
1  inuit  has  ii  center  fre<iueney  of 
■  ton  kc  and  a  phase-modulation 
I  .e'f  three  times  as  larjre  as  pres- 
i-nt  at  the  output  of  the  miHlulator. 

The  sis'ond  trijili'r  amplifier  is 
capacitance  loupled  to  the  plate  of 
the  first  and  also  uses  a  fiSJT.  The 
^ecoiiil  tripler  amplifier  perform-* 
the  function  of  output  voltaire  con¬ 
trol  for  th<-  element  channel.  .V  lin- 
I’.ir  Itt.tl*Mi-ohm  wire-wound  poten¬ 
tiometer  1^  employed  to  cotitrol  the 
screen  >;riil  d-s-  potential  and  hence 
the  output  Niiltarte.  .\  s»Ties  5,0iXl 
ohm  rheostat  is  pro\ided  for  ini 
Ii.il  ad.iustment 


The  output  voltajre  of  the  tripler 
was  found  to  vary  almost  exactlv 
with  the  s.(  lare  root  of  the  screeii- 
y'riil  voltay'e;  a  linear  dial  calihra- 
tion  was  iisi’d  for  the  voltatre-am- 
|)litude  control,  and  as  tin*  output- 
voltay'e  maynituiic  simul.-ites  the 


antenna-element  current  magnitude 
•  for  equal-lenKth  elements  i.  the 
dial  wa.s  labeled  ctTiRE^ST  SQi'ARt;i». 

The  secondaries  of  the  .second 
tripler-amplifier  plate  transformers 
are  connecteil  in  .series  and  the 
combination  is  tuned  to  resonate  at 
1*00  kc.  .•\lthouizh  five  tripler  am¬ 
plifiers  are  coupled  to  a  common 
OtMt-kc  mixinjr  circuit,  almost  no 
r  ross-channel  modulation  exists; 
the  anple  of  plate-<-urrent  flow  for 
the  type  liSJ?  pentod’-  is  very 
.-mall  and  therefore  th  ir  elfective 
plate  resistance  is  very  hi^'h. 

The  indicator  unit  la-rupies  the 
to;)  chassis  of  the  antenna  aii.ilvzer. 
Tnis  unit,  Fiy'.  ti.  iiiiludes  a  .'illlM 
c;itluKie-ray  tuln*  and  hitrh-voit.iire 
power  supply,  a  linear  sweep  treiier- 
ator,  a  computer  sijrnal  amplifier, 
and  a  polar  converter. 

If  the  rectantrular  jiresentation 
of  the  antenna-array  radiation  pat¬ 
tern  is  desired,  the  polar-ri\ laiitru- 
lar  switch  is  placed  in  the  rei  tanvu- 
lar  position.  A  fi.'sN?  in  a  direct- 
coui>Ied  amplifier  circuit  increases 
the  computer  outiuit  volta^'e.  .\  i>o- 
t^  ntiometer  in  the  jzrid  circuit  per¬ 
mits  control  of  the  output  sijrnal 
voltajre. 

The  computer  sijrnal  amplifier  is 
directly  coupled  to  the  \ertiial 
plates  of  the  cathode-ray  tube, 
hirect  couplinjr  is  necessary  to  pre- 
.-.erve  the  d-c  component  of  the  com¬ 
plex  voltajre  wave  that  may  lx? 
produced  by  the  computer.  The  (iO- 
ci>.s  linear  sweep  voltajre  applieil  to 
the  horizontal  plates  of  the  cathode- 
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FIG.  7  Powar  lupply  circuit  Includo  Ihre*  phoM  6.3  volt  lourc*  at  top  ■•It 
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ray  tuln*  is  furnisheii  by  a  type 
jras-tri  )de  sawtiutth  jt*‘nerator  fol¬ 
lowed  by  a  6S1,7  amplifier. 

■Means  are  provided  f*ir  the  in¬ 
itial  synchronization  of  the  saw¬ 
tooth  generator  and  for  the  initial 
adjustment  of  sweep-voltaire  ampli¬ 
tude.  Double  potentiometers  pro¬ 
vide  centerin>r  control  for  the 
cathiKie-ray  tulw.  The  cathode-ray 
tube  is  equipiH'd  with  a  rectanjfular 
coordinate  scale,  drawn  on  a  blue 
plastic  filter,  to  as.sist  in  pattern 
evaluation.  If  polar  presentation  of 
the  antenna-array  radiation  pattern 
is  desired,  the  rectanjrular-iiolar 
switch  is  turned  to  the  polar  posi¬ 
tion.  The  plate  voltajre  of  the  linear 
oscillator  and  its  amplifier  is  inter¬ 
rupted  and  .screen  voltaye  is  applied 
to  a  double-balanced  modulator  cir¬ 
cuit  employinjr  four  fil.fi-lt  tubes. 
The  plates  of  the  cathnde-rav  tube 
are  directly  coupled  to  the  double- 
balanced  miMiulator.  The  f>ush-pull 
c(  nnected  control  jrrids  of  the  bal¬ 
anced  modulators  are  fed  in  <iuatl- 
rature  from  a  fi.tl-volt  transformer 
-econdary  by  means  of  a  ‘.Ml-dcjrree 
phase-shiftinK  network.  The  con¬ 
trol  jrrids  are  biased  to  produce 
plate-current  cutoff  for  a  screee 
voltape  of  about  20  volts.  Screen 
voltavre  for  the  modidator  tubes  is 
provided  bv  the  computer  siy'ilal 
am[ilifier. 

If  all  antenna  current-sipiared 
controls  are  set  at  zero,  and  the 
irain  control  of  the  indicator  unit 
is  set  at  about  one-third  full  rota¬ 
tion.  a  circle  will  be  produced  on  the 
screen  of  the  cathode-ray  tube.  If 
other  elements  are  introduced,  the 
resulting  fiRiire  will  be  more  com¬ 
plex  if  the  spacinjr  controls  are  not 
SI  t  at  zero. 

The  catho<le-ray  tube  is  eipiipped 
with  a  polar  coordinate  scale  to  as¬ 
sist  in  pattern  evaluation.  Sutli- 
cient  jrain  has  been  provided  in  the 
unit  to  permit  enlarjrement  of 
minor  lobes  in  complex  array  pat¬ 
terns.  The  polar  presentation  is 
not  linear  enough  for  computing 
work,  hut  it  is  satisfactory  for 
classroom  demonstration  and  for 
first  approximations  in  array  de- 
siym. 

Power  Supply 

The  power  unit  of  Fip.  7  fur¬ 
nishes  :i-vo't  fiO-cps  filament  volt- 
afre,  fi.tl-volt  fiO-cps  :?-phase  for  the 


HorUontal  radiation  pctlorn  oi  a  broadtido  array  ol  fivo 
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four  selsN  n  transformers,  220  volts 
d-c  plate  Voltaire,  lOo  volts  control 
Voltaire,  and  —  Tr>  volts  bias  Voltaire 
for  the  computer  and  indicator 
units.  The  rectifier,  voltatre-reiru- 
lator  section  is  conventional. 

Three-pha.se  voltaire  for  the  sei¬ 
sin  transformers  is  obtained  from 
two  (i.rt-volt  transformers  con¬ 
nected  in  open  delta.  One  of  the 
transformers  is  fed  directly  from 
the  n7-volt  line  and  the  second  is 
fed  throuirh  a  tiO-deirree  constant- 
voltaire  phase  shifter  connected  to 
the  line.  Switches  provide  separate 
control  of  filament  and  plate 
voltaire. 

Oscilloprams  of  horizontal  radi¬ 
ation  jiatterns  are  jriven  for  two- 
element,  three-element,  four-ele¬ 
ment  and  five-element  arrays. 

If  the  oscilloirrams  of  the  WI’.-X.A 
nijrht  antenna  array  radiation  pat¬ 
tern  are  compared  with  the  com¬ 
puted  pattern,  it  may  be  .seen  that 
the  error  is  relatively  small.  If  is 
believed  that  the  device  will  con¬ 


tinue  to  be  of  value  as  a  cl.issroorn 
teachinif  aid  in  antenna  array 
study,  and  that  the  eipiipment  is  ac¬ 
curate  enough  to  be  employed  for 
first  approximation  work  by  the 
broadcast-array  desiirn  eiiiriiieer. 

The  writer  gratefully  acknovil- 
edjres  the  encouragement  and  »?uid- 
ance  of  Robert  P.  Siskind  of  the 
SchiMil  of  Klectrical  Kn>rineerinj?  at 
Purdue  University,  under  whose 
supervision  this  projei't  was  car¬ 
ried  forward. 
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WIDE-RANGE 


riG.  1  Block  diagrams  Uiustratinq 
typos  of  R  C  oociUators 


FIG  2  Bridgod  T  notwork  (A),  hs  chor 
aclonstict  iB/  and  slmpUllsd  schomatlc 
ol  iho  now  oscillator 


f'lG  3  Comploto  circuit  ol  tho  wido 
rango  oscillotor  showing  componont 
valuos  and  charactoristics  tor  all  rangos 


By  PETER  G.  SULZER 

It  tM 'yfoM ,  1*  f 


RK.s1STA\<  K-<  K  (isiil- 

lators  havf  wnic  use  in 

th*'  laborattiry  anti  t'l.'t'w  hfif  l)*'- 
taiist*  nf  sfveral  impnrtant  ft'a- 
Itirc.-t,  amotiy'  uhiih  are  comiiai'l- 
iifss,  excellent  f rei|iienc.v  stal)ility, 
anti  a  wide  tiininjr  ranjre.  I'n- 
fnrtiinately  tiieir  applicatinn  has 
Itet-n  restricted  ti)  audiit  anil  nltra- 
siinic  measurements  with  a  top  fre- 
ipiency  of  approximate!)  kilo¬ 

cycles.  It  is  the  purpose  of  this 
pa|>er  to  descrihe  a  new  hut  simjile 
circuit  tliat  functions  over  the 
ran»fe  from  20  cycles  to  2  megacy¬ 
cles  with  troisl  waveform  and  con¬ 
stant  itutput 

In  developing'  the  new  oscillator, 
tile  limitation.'  of  iirevimi-  types 
were  considered  The  tir.'t  .  Kiy'. 
lA,  consists  of  an  .irnplitier  with 
twii  feed  hat  k  paths;  rec'elleralion 
iK-curs  at  all  freipieiicies.  while  the 
di'K'enerative  loop  contain'  a  paral- 
lel-T  null  network.  Thus  oscilla¬ 
tion  takes  plai'c  at  the  null  fre- 
ipienc.N.  The  print  ipal  ilisail^ ant- 
ayes  are  that  three  circuit  elements 
must  he  \  aril'll  to  chatiye  fre- 
ipiency,  and  that  a  two-staye  ampli- 
lier  is  reipiired  to  provide  proper 
plia.'iny.  ITia-e  'hifts  hecome  im¬ 
portant  at  the  extremes  of  Itie  f re- 
'pieiit'y  ranye.  atfeitiny  freipieiic) 

I  alihratioii. 

A  second  o'cill.itor,'  Fiy.  IH.  is 
'omewhat  similar  to  the  lirst.  llow- 
e\er.  deyenei  .it  ion  is  pro\ided  at  all 
fre<|uencie'.  while  reyeneratioli  ih- 
■  Ills  throuyh  a  hall  W’ien  hridye. 
which  exhihit'  a  hro.id  maximum 
III  It'  respoii'i  .  ii'cillation  tend' 
!o  iHiur  at  the  freuneiicy  of  the 
m.ixim.im,  hut  the  of  the  Wien 
III  ait  .ihout  oM  is  so  low  that 
I'hase  shifts  in  the  am|ililier  will 
.life,  t  the  fre.iaeney  callhlatlon. 

The  ph.i'i'-'hift  o'CiII.itor,  one 


form  of  which  is  shown  in  Fiy.  U‘, 
contains  a  lf<0-deyree  network  in  a 
'iiiyle  fi'cillyick  loop,  .\lthouyh  it 
is  the  simplest  of  the  oscillators  de- 
scrihed.  functioniny  with  a  sinyle 
tuhe,  a  minimum  of  three  circuit 
element'  must  he  \aried  to  chanyc 
frei|uency.  Furthermore,  it  is 
found  that  an  additiotial  tuhe  is  re- 
ipiired  to  provide  suitahle  ampli¬ 
tude  reynlation,  and  that  liiyh- 
freiiueiicy  operation  is  limited  liy 
the  low  im|iedance  of  the  [ihase- 
'hift  network  .it  the  hiyh  fre- 
UUeiicie' 

Circuit  Development 

In  an  attempt  to  im[iro\e  the 
oscillator  of  Fiy.  l.\.  the  hridyed- 
T  network  of  Fiy.  2.\  was  investi- 
yated.  This  simiile  network,  which 
has  heen  used  for  the  measurement 
of  hiyh  resistances  at  radio  fre- 
ipieiicies,  has  hut  four  circuit  ele¬ 
ments.  a'  compared  with  six  for  the 
liarailel-T.  .\lthoiiyh  a  true  null 
is  not  luoduced.  a  fairly-sharp 
minimum,  accompanied  h\  zero 
phase  .'hift,  occurs  at  i.>  1  |(' 

HU  I  .  It  is  seen  from  Fiy  2H. 
that  the  selectivity  is  im|>ro\ed  hy 
increasiny  the  ratio  /;  A*.  It  can 
he  shown  that,  for  larye  values  of 
H  A’,  the  eipiivalent  ti  of  the  net¬ 
work  approaches  '  A’  A’  n.  Thus 
pha-e  characteristics  suiierior  to 
those  of  the  network  of  Fiy.  lit  are 
e.isilv  ohtained.  with  consei|nent  re¬ 
duction  in  the  etfis  ts  of  amiilitier 
phase  shift  when  emidoyed  in  an 
O'lillator. 

.■\  verv  useful  feature  of  the 
hridyed-T  is  that  a  trimmer  ca¬ 
pacitor  ‘shown  dotted'  placed 
across  the  vertical  arm  will  permit 
minor  adjustment  of  <..  where  the 
capacitances  ('  are  -inall.  There¬ 
fore.  if  capacitive  tuniny  is  used 
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\  torillalor  uitli  ^oihI  ua\t‘foriii  ami  roii'laiit  iist‘> 

two  tiling  to  |»ro«|ii«‘(‘  l.t  Nolt,-  nils  oiit|»ut.  It  roxiM's  tln‘  ln‘Hiirm-x  raii^i*  Iroin  120  cxrlf' 

to  2  iin*;:arxrl»‘'  in  fix**  ll♦“*•atl**  ran;:t*« 


it  is  possihlf  to  adjust  the  upiH-r 
eiiti  of  a  fre<|ueni’y  ranjre  nearly 
indeiM-iniently  of  the  lower  ••nd. 
This  is  helpful  when  the  ureuit  is 
employeil  in  an  oseillator  where  a 
sitiy'le  dial  ealihration  must  suttire 
for  two  or  more  deeade  ranges. 

Fiynire  2(’  is  a  simi)litied  sehe- 
matie  diiitrram  of  the  new  oseil- 
lator,  whieh  eonsisfs  of  an  ampli¬ 
fier,  r  .  drivinvr  a  eathode-follower, 
I’,.  Rej^eneration  is  provided  at  all 
f  retiuetli’ies  by  eathode-to-eathoile 
feedhaek  throuy'h  a  lamp  as  a  series 
resistor,  while  the  dejrenerative 
loop  eontaiiis  the  l>ridy'«Ml-T  net¬ 
work.  Oscillation  tends  to  take 
I)laie  at  m  ,  the  fre(|ueney  of  mini¬ 
mum  dej'eneration,  while  amplitude 
staliilization  is  provided  tiy  the 
I>osit  i\e-re'i.-.tance-i-urrent  eharac- 
teristii-  of  the  lamp.  The  eomhina- 
tion  (d'  amplifier  plus  cathode  fol¬ 
lower  is  id<-al  for  this  application 
his  ause  it  provides  wide-hand  oper¬ 
ation  with  small  phase  shift  and 
low  outitut  imi>edance. 

FiyMire  :?  is  the  schematic  dia¬ 
gram  of  the  comii.ai't  oscdlator 
illustrated.  The  frei|uency  ranye, 
2n  cycles  to  2  me>rafycles,  is  cov¬ 
ered  with  a  small  dual  vari.'thle 
capai-itor,  .  id'  the  type  u.s«'d  in 
hroadca-t  receivers.  A  freiiueiicy 
r;itio  of  IP  to  1  is  covered  in  each 
ranye,  while  rttnyes  are  chanyed  by 
sw  itchiny  re.'istors  /i  and  R .  The 
output  is  l.">  Volts  rms  from  the 
cathode  of  r,  rem.-iininy  constant 
within  one  d*•cib*■l  at  all  frei|uen- 
cies.  .Mthouyh  the  distortion  was 
not  meas.ired.  it  is  believed  to  be 
ver\  low,  since  oscillation  will  stiib- 
ilize  at  an  amplitude  api>roximately 
one-third  of  that  at  which  clippiny 
iK-curs. 

t'ertain  circuit  details  are  of  con- 
'iderable  im|>ortance  in  obtaininy 


proper  operation  of  the  oscillator, 
Iti  makiny  the  initial  adjustmetits 
the  points  marked  .1  and  />  were 
opened  to  permit  the  voltaye  yain 
from  the  yrid  of  T,  to  the  cathode 
of  F,  to  lu‘  checki'd.  Positive  feed¬ 
back  peakiny  is  (irovided  by 
which  was  adjusted  for  constant 
yain  throuyh  two  meyacycles.  In 
this  m.'inner,  yood  phase  response 
is  obtained.  The  points  .1  and  /> 
were  then  closed,  and  R ,  which 
controls  positive  feedback,  was  set 
for  constant  ou'tput  with  low  dis¬ 
tortion  on  all  r;tnyes.  The  low- 
frei|uency  end  of  each  ranye  was 
'ct  by  trimminy  R  .  assuminy  that 
R  had  the  indicated  value.  It  wa- 
found  that  the  two  low-f reipiency 
ranyes  covered  the  dial  projierly ; 
however,  it  was  necessary  to  em¬ 
ploy  to  aliyn  the  upjwr  «-nd  of 
each  of  the  hlyh-freipiency  ranyes. 
Additional  switchiny  wa.t  not  in¬ 
volved  because  it  was  possible  to 


lea\e  a  separate  trimmei  capacitor 

conneit*‘d  across  each  ot  tin*  re¬ 
sistors  R  . 

It  should  be  noted  that  it  i.s 
essential  that  the  oscillator  be  well 
shielded  to  jirevent  synchronization 
with  the  lin*‘  frequency  and  sub- 
m.dtiples  thi-reof.  The  unit  de¬ 
scribed  is  built  into  a  cabinet  that 
also  contains  a  power  supply  and 
output  amplifier. 


RKrKKKM  r.s 

Hill  r...  \.v\  v  -ik 

P  i:.  T»riiian.  K  U  W.  K. 

K  •■.ilnll,  S*nn» 

**f  N*  i:ati\»*  K**«  *|i  .t.*k  with 
l.tr  •  It*  t<t  |.Mth**i a ti >rv  Ki(inprii*'iit . 

/'/  or  //.'/•  I 

( ">  >  K  1«.  <*inxt-in  an*1  M  llolilr.k''** 
|»ha-*'  Shift  t  •-*  illat.>r'.  l*roc  IHh  . 
VJ  K*  h  r«ll 

«  I  »  U  W  J*ihrt>**ii,  K\:*‘n*lii>i?  the  Kr»*- 
*ju»*r,.  \  Kaitir**  **f  th»-  I *ha -*-•  Shi! !  < 
tor,  /*ror  :ia,  s*|it.  I'M!* 

I I  I*  fj  Siilz«r.  Th**  TaiN-r***!  rhai***- 
Shift  o*.*  illat-  r  m,*  nn  3H  iNt. 

(♦il  l‘  M  Itf  !*!«.  .1-T 

nr*  niefjt  Jlijfh  It. mr****  at  Ka*lhi 
/*r<»f  t  H F. .  2*  K'*!»  1'j40 
<7  I  I*.  '*  Siilx*  r,  • 'll*  Hit  T.  *  hril<|U‘»'* 
for  Ki.r*  n-  •%;*  s.  Auir 
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UHF  Transmitter 


TBfiSSVlTTt« 


EM'AN>II)N  Ilf  thi-  fili'lllties  of 
iti<l:ixtrial  (irKaiii/-<’ttioii.'«  .tiirh 
.iH  jMiWfT  coniiianif.^,  railrouil.s  ami 
(Ilia-  liiii-,'*  has  i  rcaloil  an  im  reasinjj 
il<Tnaml  for  |Hnnt-to-potnt  roni- 
nninicatioii  facililio.s- for  voic*-  coni- 
niiinicat  lull*,  su|mtv  t.sory  control, 
'••Ifnntrrtiiy.  loail  control,  protts- 
iiM-  rilaMCK  ami  alliral  functions. 

. .  fiimtions  can  h**  carried  out 

l.\  usMiy  carrier  equipment  on 
power  t ran*tnission  lines,  hv  t«-le- 
phoiie  eipiipnient  on  wire  lines,  or 
l)V  the  use  of  h  f  ami  \hf  radio 
However,  the  crowding  of  the  lower- 
freipiency  «|a'i-triini  and  the  su-- 
leptihility  of  wire  line.s  to  outa>.'e 
III  slut  storms  and  other  had 
A  e, it  her  make  it  desirable  to  per¬ 
form  maiiv  of  these  functions  hv 
isine  iihf  radio  eipii|iment. 

Many  industrial  firms  view  their 
electronic  ei|uipment  as  ju“t  anothei- 
Tool,  such  as  a  circuit  breaker  or 
lathe,  with  «luch  to  do  a  Job.  'fhev 
do  not  espeif  to  hire  hiirhly  trained 
i-lei  tronic  pi'isoiinel  as  operators 
ami  maintenance  personnel.  Thi- 
U'l'r  [ihilo.'oph.v  demands  utmo-t 
depemtability,  maximum  ease  of  ad¬ 
justment,  eXielli'nt  an  essibilitv  for 
maintenaii.  e  and  low  maiiitenau.  •• 

.\n  aoahsis  of  possild.-  1  ustomer 


no  1  Compl*'*  uhl  piovidinq  30  kc  band  lor  audio  mulllploxinq 


.A  phase  modulator  was  chosen 
for  the  transmitter  becaus*-  of  cir¬ 
cuit  .simplicity  and  because  it  la-r- 
mitted  direct  crystal  oscillator  lon- 
tiol  of  frequency.  .A  r«-actance  t.ilie 
m  i.v  id'  iiseil  for  phase  modulation. 


Doubt*  luporhoUrodyn*  r*c*W*r  of  Wxllnqhous*  typ*  FB  Industrial  microwav* 
•quipmsni.  At  top  ol  pan*t  Is  doubt*  tun*d  cavity  lyp*  pr*t*lcclor 


.ipplications  indicated  that  most 
customer  needs  could  be  met  with 
seven  \oite  channels  ami  that  a 
laiv  number  could  be  met  with  a 
low  as  four  voice  channels.  Hased 
on  this  invest iirat ion.  it  was  decided 
to  devebqi  microwave  equipment 
operatinif  in  the  '.MO  ‘.tOO  me  bami, 
iiaviiur  a  .sivnal  liamlwidth  of  .‘!o  k-  . 
.itld  to  develop  a.idio  mud iplexiii}.' 


equipment  which  could  transmit 
seven  voice  ^■hanneIs  in  the  dO-kc 
band.  In  applying'  the  voice  chan¬ 
nels.  several  tones  can  iw  Used  in 
each  channel  to  permit  several  func¬ 
tions  to  be  carried  out  sim  iltane- 
ously. 

■A  lilisk  diatri'am  of  the  uhf  trans¬ 
mitter  and  receiver  is  yiveii  in  Fivr. 
1.  The  t>-mc  phase-miMluIuted  crys¬ 
tal  oscillator  is  followed  l>y  four 
tripler  stay'es  and  a  doubler  output 
'tajre  to  vret  to  the  desired  o.itput 
freqiienc.v.  The  receiv»-r  is  a  double 
superheterodyne  tyiie  with  crystal- 
I’ontrolled  oscillator  and  a  finable- 
lavity  preselector  at  the  input. 


Communications  System 

(Irx'tal-roiitrollnl  inicnjwave  tran.-iiiiitter  and  cuniiiatiion  doiil)le->ii|K*rlu“lerodynf  rercixcr 
«»|t<‘ratin»  in  VO-y(>()  iiu;  Itantl  pro\  idt*  s»‘Vt*n  voire  rlianiiels  for  romnuiniration.  telemeter¬ 
ing  and  remote  rontnd.  with  maximum  had-ueather  reliahility  for  puhlir  utility  syfitem^ 


l>iit  it  n;i'  a  (iisailvantajrt*.  Thr 
oiitput  i-.iiuit  of  such  a  reactance 
tube  will  ordinarily  have  inductive 
and  capacitive  components  of  ad¬ 
mittance  which  are  individually 
lar>rc  comi)ared  to  the  conductive 
compoiifiit.  To  minimize  harmonic 
distortion.  howe\er.  the  variable  re¬ 
active  admittance  introduced  hy 
nuKlulafion  must  at  maximum  mod¬ 
ulation  he  <ma’l  compared  with  the 
con.iuctive  component  and  therefore 
very  -mall  compared  with  the  indi¬ 
vidual  reactive  comjionent  of  the 
circuit  admittance.  Thus  a  very 
accurate  tiininjr  adjustment  of  the 
tank  circuit  is  reipiired  to  maintain 
the  entire  output  circuit,  including 
the  reiictance  tube,  normally  con- 
ducti\e. 

Variable  Conductance 

The  phase  modulator  used  is  a 
variahle-conductance  type  in  which 
the  reactive  eomjMinents  of  the  out¬ 
put  circuit  admittance  ilo  not  di¬ 
rectly  enter  into  the  phase  devia¬ 
tion.  This  results  in  a  phase  modu¬ 
lator  which  is  not  hiifhly  critical  in 
adjustment  for  very  low  percent¬ 
ages  of  harmonic  distortion.  This 
pha>e  modulator  is  inherently  re- 
j-'emrative  >ince  its  function  is  to 
proviile  a  variable  nejfative  conduc¬ 
tance.  hut  circuit  constants  were 
selected  which  eliminated  the  possi¬ 
bility  of  oscillation. 

The  variahle-conductance  pha.se 
moil  dator  i<  represented  in  the 
simplified  diajframs  of  Fip.  2.  .MikIu- 
lator  tube  r,  varies  the  condiicta  u  e 
of  the  load  offered  to  the  cry-t.d 
oscillator  tube  by  tank  circ.iit  C-T  . 
The  equivalent  circuit  in  Fi>r.  2B 
show-  that  the  modulator  pre-ents 
an  admittance  to  terminals  1  and  2 
that  coniainsa  nevrative fonductame 
Vector  vvho-e  magnitude  is  propor¬ 
tion, d  to  the  traiisionductance  f/. 


of  T.  This  admilta'ice  vector  is 
then  combined  vectorally  with  the 
admittance  of  the  load  circuit  to 
produce  a  susceptance  vector  whose 
aiiffle  is  a  function  of  the  f»_  of  the 
miKfuiatiiiK  tube.  If  the  ofM-ratinjr 
point  of  the  phase  modulator  tube  is 
-elected  so  that  fi.  is  a  linear  func¬ 
tion  of  modulation,  then  the  phase 
of  the  current  in  the  load  circuit  is 
a  linear  function  of  modulation. 

Figure  2('  is  eipiivalent  to  Fiy. 
2B  with  K'  representing  the  miKl- 
ulatiny  voltajre.  The  followinir  equa¬ 
tions  can  he  set  up : 


/,•  I,  K 


j:^L  -  I  s 

E 

H, 


K>l;  ,  J.L- 
H  •  j  I  -  //  -  1  I 


(If 

(2) 

(111 


If  we  combine  these  equations 
and,  by  proper  design,  make  1  lof' 
very  much  jrreater  than  /■.’  •  p..//, 
we  obtain 


r.  ar 

j  {u  C  -f-  (im  if' 

Since  is  very  much  less  than  1 
and  iiiC'  is  very  much  y'reafer  than 
there  remains 


1  c+j.f  (5. 

We  can  now  replace  Fijr.  2.\  with 
Fijr.  21),  with  <!.  representing  the 
equivalent  parallel  conductance  of 
T,  incIudinK  .secondary  loading. 
Here  -j  111/,  is  the  inductive  sus¬ 
ceptance  of  the  transformer,  jmf’  is 
the  capacitive  susceptance  of  all 
capacitances  involved,  1  Nr  is  the 
positive  coiuluctance  of  the  modula¬ 
tor  tubes,  and  —(!„  m’  1/ C  is  the 
negative  conductance  of  the  modu¬ 
lator  circuit. 

The  vector  diairram  of  Fijr.  2K 
shows  the  addition  of  all  of  these 
admittances,  tfiviii).'  a  resultant  sus- 


Table  I — System  Characteristics 


Tuning  range — 940-  960  me 
Transmitter  output  S  watts 
Transmitter  spurious  output —  60  db 

Frequency  stability — better  tbon  0  005% 
Receiver  sensitivity— )0  microvo/ts  input 
for  20  db  noise  quieting 
Reiection  of  modulated  signal  1  me  from 
center  frequency  of  receiver — 00  db 
Receiver  spurious  response—  -70  db 
System  noise  and  distortran — less  than  I  % 
System  intermodulolion — less  than  1% 
Mavimum  channel  ottenuotion  permissible 
—  I2S  db 
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<  H  Will  h  Vai  n--  I)/  ’111' 

aiiyl*-  «  ii«  in  varitfii  li>  ni'xliila- 
tidii.  If  «  iH  kdpt  umall  •Tiiiujrh  •«<»  it 
11  upiiroxiniati'ly  <niial  to  tan  «,  then 
Ih*'  phaif  of  Ihf  oii  illator  riirr<-nt 
Mirii-i  liiii-arlv  with  miHlulation. 

'I'hr  low-jMiwi-r  niuitiplit-r  'trip- 
1<T  I  ittajifs  of  th<‘  tranimittiT  fon- 
HMt  of  piinh-piill  friiNic  tulM'i  I’liih- 
piill  o|»Tafioii  wa«  1  howfii  to  flimi- 
iiiiti-  «-v*-n-onlfr  harmonici  A  imall 
aniount  of  royfiicrativo  ffiMlhai  k 
(Will  hi-'iiw  that  riipiiiiMl  for  oi- 
rillatioii)  in  i-aih  >ifay’i‘  irnpio\rs 

|•I1)(  lonry  'I'uninv'  <  oniiionont-i  an- 
iflortfil  ?*o  that  thi-  miiltiplii'i' 
-tai.'i-'i  rannot  In-  turn'll  to  tho  wroni.’’ 
hill  nionit'. 

Mi'i  hann  ai  and  i-li'i  t riral  foaturi"! 
of  tin-  driMT  and  output  itayoi  hoth 
uiiny'  lauhlhonn'  t>  pf  planar  i'li'- 
rin-nt  tiiiMlrs,  aro  >hown  in  Fiy' 
'rill'  input  (ra'hodi'l  ciriuil  of  tin- 
driver  ita|/e  extends  outside  the 
piurnliiny'  ai'etnldy  and  ii  adjliita- 
lile  in  indiutaine  hv  positioning'  of 
the  eros.sliar  whieh  conneits  he- 
tweeli  the  eatllode  posts  of  1  and 
r.  The  heater  and  eatlnsle  d-c 
leads  are  contained  inside  the 
pliinihiny  assenildv  and  leave  it  at 
the  r  f  y round  potential.  The  Ir*'!- 
nic  output  ciicnit  of  I’  is  a  cavity 
tuned  liy  (' .  .\ii  adjustalile  re- 
generative  feedhack  control  <'  is 


proiidetl  to  improve  erti<  lenoy. 

The  lS<»-mc  output  of  r  couples 
to  the  cathiHle  input  I'ireuit  of 
dodder  amplifier  T,  through  an 
oritice  eoiuif'ctinjf  the  two  cavities. 
This  catinale  input  circuit  is  fixed 
f  lined  and  is  desiKiied  to  fa*  resonant 
helow  normal  oi»‘ratin)f  fre«iuency. 
The  r  ouf[tut  circuit  is  tuned  hv 
<  and  also  has  a  rex'enerative  feed- 
hack  control  ('  to  improve  efficiency. 
Output  ('.tin  inio  me  I  from  this 
cavity  is  taken  from  loop  I.  ,  which 
IS  normally  connected  to  the  trans¬ 
mitting'  antenna  throuy'h  maxial 
cahle  An  additional  looii,  /- .  is  pro¬ 
vided  for  monitoring.'. 

UHP  Receiver 

.\f  the  input  of  the  receiver  is 
a  douhle-t  lined  cavity-type  prese¬ 
lector.  This  unit,  toy'ether  with  the 
l.ist  iiihe  111  the  local  oscillator 
multiplier  chain  and  the  delectoi 
irvst.il,  is  shown  in  Kiy'.  1.  The 
inductances  and  capacitances  indi¬ 
cated  sv  mholii  ally  here  actually  con¬ 
sist  of  posts  and  diaphrav'ms  ex¬ 
tending.'  into  and  in  ross  the  vvall.s 
of  .1  rectany'iilar  cavity.  Thus, 
and  (\  represent  one  tuned  circuit 
which  is  coupled  hy  diaphray'm  .ff 
to  another  tuned  circuit  represented 
hy  It.  and  These  two  tuned 

collliled  circuits  provide  the  lelec- 


F13.  4  -Rscecrer  preielcctot.  cryital 

mix*r  and  last  tube  ol  local  oecillator 
mulliplier  chain 


tivity  desirahle  for  discrimination 
ay'aitist  stronp'  ofT-frei|Uencv  siy'iiaN 
from  radar  sets  and  other  hiy'li- 
powered  eipiipment  which  miy'ht 
shov  k-excite  the  cavity  and  damaye 
the  detector  crystal. 

Kadio-freiiuency  input  to  the  lav- 
ity  i.s  ohtained  hy  means  of  a  post 
represented  hy  I, .  which  is  coupled 
to  the  two  tuned  circuits  hv  .mother 
post  represented  hy  M  .  The  plate 


no.  3  M«(  hantcal  and  •l»c1rlcal  d«iaiU  of  plumbfnq  utod  with  Liqhthouto  tubos  for  drlvor  and  output  stages  of  tronsmitter 
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FIG.  S  Details  oi  67  me  l-<  aropUlist.  which  leeds  into  second  mixer  staqe  to  produce 
10.7  me  second  l  i  value  lor  turlher  ampUllcallon 


tank  circuit  of  liH'al  o.^cillator  multi¬ 
plier  tuiie  I'l  comprise.>i  a  po.>st  and 
tuning  screw  represented  by  Lt  and 
r,.  The  incomin);  r-f  siiK'iial  from 
the  double-tuned  preselector  circuit 
and  the  output  from  the  local  o.scil- 
lator  are  coupled  to  the  dettvtor  cir¬ 
cuit  by  another  post  represented  by 
L,.  To  Ki\e  further  protection  to 
the  crystal  detrH-tor  ay'ainst  the  pos¬ 
sibility  of  excitation  of  the  cavity 
by  hiv'her-freiiiiency  si>rnals  which 
mijrht  cjiuse  the  cavity  to  resonate 
under  some  other  mode,  a  low-pa-s 
filter  consisting  of  L.  (’  and  C,  is 
inserted  U-tween  the  cavity  output 
post  ;ind  the  crystal  detector. 

To  facilitiite  tuniiiK'  the  pre- 
.selector.  it  loading'  resistor  can  la- 
placed  in  e;uh  tuned  circuit  of  the 
cavity  to  load  it  so  thiit  the  other 
section  can  be  tuned  independently. 
The  cathode  cjivity  of  r„  which  acts 
as  a  tripler  sta>re,  is  excited  :it 
about  .'Md  me  from  the  liK-al  o.scil- 
lator  multiplier  ch;iin.  The  output 
of  the  cry. still  iletector  is  at  r>7  me. 

(ienerally  spi-akin>r,  the  larKer  the 
power  output  from  a  uhf  tube,  the 
shorter  its  life.  This  makes  it  de¬ 
sirable  to  limit  transmitter  power 
output  to  a  minimum  and  obtain 
miiximiim  ranire  by  increiised  re¬ 
ceiver  sensitivity.  .\t  lower  fre¬ 
quencies,  atmospheric  noise  usually 
limits  sensitivity  of  receivers  and 
we  are  forced  to  operate  at  very 
hijrh  transmitted  power  levels  to  y^et 
jrreat  ranye.  In  the  uhf  band,  how¬ 
ever,  there  is  little  atmospheric  or 
man-miide  noise  and  the  limitiny 
noise  usually  i.s  that  yenerated  in 
the  receiver  itself.  With  this  in 
mind,  the  low-noise-fiyure  amplifier 
of  Fiy.  'i  was  used  as  the  first  i-f 
amjilifier  of  the  receiver  The 
amplifier  input  circuit  consists  of  a 
triride-connected  fi.AK.'i  which  drives 
a  yrounded-yrid  fi.Ifi  staye.  This 
combination  has  the  yain  and  stab¬ 
ility  of  a  pi-ntode  and  the  low  input 
impedance  of  a  triode,  yiviny  a  very- 
low  noise  fiyure. 

The  amplifier  tank  circuits  are 
tuned  by  adjustable  brass  sluys. 
The  coils  are  shunted  by  capacitors 
to  minimize  variations  in  tuniny 
with  variations  in  tube  character¬ 
istics.  These  circuits  are  damp«*d 
by  fi,8()(»-ohm  resistors  in  the  yrid 
circuits  of  succeediny  stayes  to  ob¬ 
tain  desired  band-pass  character¬ 
istics. 


The  overall  yain  at  f*7  me  from 
the  crystal  to  the  .second  mixer  yrid 
is  about  U<l  db.  Remote-cutotf  tulx-s 
are  used  and  avc  voltaye  is  applied 
to  prevent  nonlinear  operation  of 
the  n-ceiver,  yiviny  adjacentn-han- 
nel  la-rformance  comparable  with 
the  overall  selectivity. 

The  second  mixer  is  a  type  b.If) 
dual-triode,  with  the  output  siyiial 
from  the  l>7-mc  i-f  stayes  f«sl  to 
one  yrid  and  a  hx-al  oscillator  siynal 
fed  to  the  other  yrid.  A  common 
cathode  inductance  mixes  the  two 
siynals  to  yive  a  10.7-mc  output 
which  is  fed  to  the  .second  i-f  ampli¬ 
fier. 

The  10.7-mc  i-f  amplifier  assem¬ 
bly  is  laryely  conventional  in  desiyn, 
usiny  three  GAUfi  amplifier  stayes 
operated  with  fixed  bias.  The  yain 
jK'r  staye  is  about  2.">  db.  The  i-f 
transformers  for  the.se  stayes  are 
sliyhtly  under-coupled  and  loaded  to 
yive  the  desired  pass  band. 

The  avc  voltaye  for  the  67-mc  i-f 
amplifier  is  obtained  from  a  dy¬ 
namic  limiter  circuit,  which  is  effec¬ 
tively  a  voltaye  doubler  o{)eratiny 
across  the  output  of  the  last  10.7-mc 
i-f  transformer.  The  avc  voltaye  is 
delayed  by  the  connection  of  a  1- 
meyohm  resistor  to  -f-150  volts.  The 
avc  bus  is  prevented  from  yoiny 
positive  by  half  of  a  GAl/)  dual- 
diixle  connected  to  it. 

Additional  limitiny  at  10.7  me  is 
obtained  in  a  yrid  bias  limiter  usiny 
a  6AU6  tul)e.  This  limiter  is  oper¬ 
ated  with  a  short  time  constant  in 


its  input  yrid  circuit  to  enable  it 
to  handle  hiyh-f requency  amplitude 
miMlulation  produced  by  adjacent- 
channel  siynals. 

The  friKpiency  discriminator  is  of 
the  ratio-detector  type.  The  trans¬ 
former  is  tuned  by  a  variable  air 
dielectric  capacitor  in  the  primary 
and  a  powdered  iron  sluy  in  the 
sei-ondary.  The  fixed  secondary- 
capacitor  is  of  the  zero-temiH“ra- 
ture-coefficient  type  to  minimize 
effects  of  chanyiny  temperature.  A 
bifilar  windiny  is  used  for  the 
secondary  to  maintain  yiMsl  balance. 

The  audio-frequency  amplifier 
consists  of  three  stayes —  a  |H*nt<Hle 
voltaye  amplifier,  a  iientode  phase 
inverter,  and  push-pull  pentode  out¬ 
put  tubes  w  ith  cathode  circuits  pro¬ 
vided  w-ith  a  means  of  balanciny 
anode  currents  for  minimum 
harmonic  distortion.  The  amplifier 
is  desiyned  to  yive  outputs  up  to 
-rlG  dbm  w-ith  low-  distortion  at 
frequencies  up  to  30,0b0  cycles. 

After  extensive  laboratory  tests, 
prepriniuction  models  of  this  eipiip- 
ment  were  installed  on  the  property 
of  the  Penn.sylvania  Klectric  Corp. 
near  Johnstown,  Pennsylvania,  and 
put  in  operation  in  February  194!). 
The.se  sets  have  been  ojieratiny  on  a 
24-hour-a-day  basis  to  supply- 
voice  communications,  telemeteriny, 
supervisory-  control  and  protective 
relay iny.  The  performance  of  the 
equipment  in  this  field  installation 
has  proved  its  suitability  for  indus¬ 
trial  communications  applications. 
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Automatic  Beam  Blanker 


nC.  I  B*<rauM  ol  dlrvcl  coansclion  lo  hiqh  *ohaq*  crt  isolalinq  capocttori 

or*  rcquirxi.  CItcuil  B  u  not  connected  to  chatit* 


MdUKKN  fiinimt-riial 

ill  tht‘  nifdiuni  itrirt* 
art-  usually  pntv  idftl  with  n 
•*innl<‘  -.wi-fj)  ffaturt-  which  makes 
iMiKsilile  the  initiation  of  the  sweep 
h>  an  e.xteitial  f rinifeiinjf  impulse. 
I'hev  are  eipii|ipeil  with  suitahle  ar- 
raiiiremeiit  for  hlankin/  the  return 
trace  hut.  wheie  hiirh  v\ritinv' 
speeiU  .'ire  reipiireil  with  conse- 
'pient  hi>rh  beam  intensity  for 
I'hoiokMaphic  lei-oniiiiK.  the  sensi¬ 
tised  paper  or  film  is  exposed  to  an 
extremely  'tronn  hackirround  il¬ 
lumination  caused  h\  scattereil 
eleit rolls  impinirin^'  on  thi  screen 
when  the  beam  is  not  actually  pro- 
docmi-'  a  trace  The  resultant  foe 
v'lni-’  of  the  Jihotoirrai>hic  material 
makes  it  diliicult  to  obtain  a  cle.in- 
lilt  lecold 

I'his  ctftH-t  can  be  minimised  by 
blankiny  the  ebs’tron  beam  and  ii-- 
le-isiiiy’  it  only  for  the  prtsU'e  time 
interval  reii'.iired  for  the  ilesired 
traie  A  methisl  for  preiluciiiyr  this 
lesiilt  by  the  u-e  of  a  tlip  tlop  cir¬ 
cuit  Ini'  lieen  dc'cribed  in  the  lit¬ 
er. iture  This  sV'tem  depended  ell 
external  t nyv’eritiK'  irnpul-cs  to  re- 
lea-e  the  beam  and  to  blank  it  snb- 
-e.iuentlv  In  the  llltere't  of 
greater  convenience  of  operation,  a 
methiHl  has  been  devised  wherebv 
the  sweep  itself  can  be  used  to  re¬ 


lease  the  beam  and  to  blank  it  when 
the  trace  is  completed. 

Circuit  Diagram 

The  corniilete  circuit  is  shown  in 
Fiy'.  1.  It  con.sists  essentially  of  an 
isolating,'  amplifier  1’,  coupled  to  a 
cathode  follower  1'  throUK'h  a  cir¬ 
cuit  composed  of  (’ ,  li  and  I!, 
which,  in  conjunction  with  ,  con¬ 
trols  the  letiyrth  of  the  release  inter¬ 
val.  In  the  catliode  circuit  of  ca- 
(lacitor  <'■  delays  the  release  of  the 
be.im  until  the  nonlinear  portion  of 
the  beirinnitiK  of  the  trace  has 
passed.  Tube  T  is  a  double  triinle 
w  ith  the  elements  paralleled  to  yield 
a  cathode  follower  which  will  de- 
veloji  a  hiy'h  amplitude  pulse  in  the 
low  imiiedaiice  circuit  ,  which  it 

drives. 

The  cathode  of  f  is  direct 
coupled  to  one  yrrid  of  the  tlip-tloo 
tube  I' .  The  values  of  /i  and  H.  are 
selected  so  that  receives  jiroper 
|.'rid  bias,  and  at  the  same  time  the 
cathode  of  r  is  at  the  correct  po¬ 
tential  for  the  input  v.'rid  of  T. 
when  the  left  side  of  is  in  the 
tioncondiictiny'  condition.  Tube  T. 
coiiple.s  the  tlip-tlop  tube  to  the  trrid 
of  the  c-r  tube  and  at  the  s.mie  time 
allows  for  the  introduction  of  a 
Z-axis  siy'nal  when  desired. 

The  operation  of  the  instrument 


By  A.  L.  DUNN. 

A.  R.  McIntyre 
and  A.  L.  BENNETT 

/».  i.f  nnrt 

I  KrtnotKn  or  * 

tnt.tihn.  V»  ft 


is  straivht forward.  When  It,,  i.s  ad¬ 
justed  [iroperly  and  no  sawtooth 
wave  is  cominif  throuKh  from  the 
oscilloscope  sweep  circuit,  the  riijht 
side  of  is  coiidiictinj?,  which 
causes  the  potential  at  the  plate  o'' 
this  section  to  assume  a  relativel 
low  value.  This  potential  appears 
at  a  terminal  which  is  connci  ted  to 
the  yrid  of  the  c-r  tube,  makiti  ' 
this  yrrid  about  l<tO  volts  neirative 
with  respect  to  its  cathode.  .As  a 
result  the  beam  i.s  blanked. 

Till"  neyrative  seyrment  of  the  os¬ 
cilloscope  sweep  sawtooth  is  used 
to  release  the  beam;  the  positive 
seirment  blanks  the  beam  after  an 
adjustable  delay.  Kiyrure  '2  shows 
the  approximate  release  and  blank- 
iiiv'  times.  Potentiometer  R  con¬ 
trols  the  input  from  the  oscilloscope 
sweep  circuit  and  should  be  ad¬ 
justed  to  v'ive  r,  .siilficieiit  drive  but 
not  enouirh  to  cause  it  to  draw 
power  from  the  positive  portion  of 
the  sawtooth.  The  timinjr  circuit 
mad.'  up  of  ./i,  and  jiotentiome- 
tcr  /i  controls  the  duration  of  the 
beam  release  interval  by  varying 
both  the  am|ilitude  and  the  buildup 
time  of  the  jiositivc  pulse  on  the 
V'rid  of  t" .  The  positive  pulse  de¬ 
veloped  in  the  cathode  circuit  of  V 


FIG.  2  Cathod*  ray  tub«  b«am  it  un- 
blanktd  only  lor  contor  portion  ol  the 

tweep 
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For  Oscilloscopes 


Kliniiiiutrs  Itark^'roiiiitl  rofifiinu;  rau>*Ml  l»)  M‘allen*d  fhTtrons  on  M'li'iti/nl 

|»a|H*r  l>rfor«*  anil  afl»*r  trar«*  in  hi^h-intiMisity  siniile-traiv  osrillo^rapli) .  Tnit 

ina\  Ih‘  attarhiMi  to  ^tanilanl  osrillosi-opr.  Mmi  |iroviilt‘>  for  /-axis  nioiiiilation 


,n  ^  \  ' 


FIG.  3  OmcUloqramt  thow  •llact  ol  addinq  beam  blanket.  Top  ahowi  totull  oi 
icattorod  •Uctroni.  Bottom  illuerrato*  Improvomont  mad*  by  addition  o(  blanket 


-iM  Vcs  til  (\.  WhtMi  the  volt- 

nyf  iiffiiss  ('  ri-:u'hfs  .siirticuMil 
iiia^MiiUtiif,  thi*  left  .side  nf  I',  .sutl- 
lienly  conducts,  and  the  riKht  side 
iMH-onies  noncunductinK'.  When  this 
oicur.s  the  potential  at  this  plate 
rises  to  aiiiiroximatelv  the  same 
value  as  that  of  point  .Y,  whereupon 
the  Iteam  is  released  since  the  nejra- 
tive  Idas  oti  the  c-r  tube  >trid  falls 
to  the  value  determined  by  the  po¬ 
sition  of  the  intensity  control 
This  series  of  events  is  reversed 
when  the  positive  |>ortion  of  the 
sweep  comes  through,  .\fter  the 
desireil  delay,  the  rivrht  side  of  I' 
becomes  coiiductiiiir  and  the  beam 
is  blanked. 

Choice  of  Capacitors 

Since  most  commercial  o.scillo- 
scojies  are  arranjred  so  th.-it  the 
second  anode  and  the  detlection 
plate.s  are  essentially  at  v-'rouiid  po¬ 
tential,  it  follows  that  the  >rrid  and 
cathikle  must  necessarily  operate  at 
a  lary'e  negative  potential  with  re- 
s[)ect  to  trround.  For  this  reason 
considerable  care  must  Ix'  used  in 
insulating'  the  beam-blankintr  de¬ 
vice  from  ground  and  from  the 
power  line.  Capacitors  and  (',  in 
Fijr.  1  should  have  ample  voltar'c 
ratinKt;  in  the  present  instrument 
thev  are  2,<)0()-volt  oil-filled  units. 
The  It  -  supply  could  use  a  s|x-cial 
power  transformer  with  primary- 
secondary  insulation  adeipiate  for 
2..V)tt  volts.  In  this  instrument  a 
1-to-l  isolatinft  transformer  was 
used  in  conjunction  with  an  ordi¬ 
nary  small  power  transformer.  The 
beam-blankinjr  device  was  as- 
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-cmblcd  in  a  metal  cabinet.  The  top 
of  the  metal  chassis  was  cut  away 
leaving  only  a  narrow  rim  to  sup- 
l>ort  a  sheet  of  Hakelite  on  which 
were  mounted  the  various  compon¬ 
ents.  The  two  controls  which  pro¬ 
ject  through  the  front  panel  were 
carefully  insulated  from  the  chassis 
and  the  front  panel.  .As  a  final  pre¬ 
caution  the  metal  chassis  and  cab¬ 
inet  Were  y'rounded. 

.A  Word  of  caution  is  in  order 
with  regard  to  the  possibility  of  ca- 
liacitors  beinjf  incorporated  in  the 
y'rid-cathode  circuit  of  the  o.scil- 
loscoiM-  on  which  the  beam  blankinK 
device  is  to  be  used.  The  presence 
of  any  considerable  amount  of  ca- 
I>acitance  at  this  point  will  affect 
the  shape  of  the  sipiare  wave  from 
the  Hip-flop  circuit  so  that  the  in¬ 
tensity  of  the  trace  will  vary  mark¬ 
edly  durintr  the  time  the  beam  is 
released.  The  ideal  situation  is  ob- 
tainetl  with  a  pure  resistance  net¬ 
work  .snt)filyiin'  the  c-r  tube  trrid 


bias,  and  on  which  the  bias  frtini 
the  beam  blankinK  device  is  suiwr- 
imposed. 

The  present  version  of  the  in¬ 
strument  was  provided  with  stand¬ 
ard  .Amphenol  fitting.'  so  that  it 
could  l>e  attached  to  any  one  of  sev¬ 
eral  oscil!osco[K-.s  as  the  nctMl  aro.se. 
Kemoval  of  the  beam-tilankintr  de¬ 
vice  from  an  oscillo.sco|H‘  simply 
leaves  it  oi»eratinK  in  the  conven¬ 
tional  manner.  The  delay  circuits 
can  be  nxMlified  to  suit  individual 
re<iuirements.  The  work  for  which 
this  instrument  was  constructed  re¬ 
quired  trace  durations  rany'intt 
from  O.llttl  to  b.020  second  with  a 
repetition  rate  of  three  traces  per 
second. 

Fiy'ure  :{  show.s  samples  of  rec¬ 
ords  made  with  and  without  the 
blankiny'  device. 

Ul.lKRF.NCK 

(n  W.iltl.T  lUrht^r.  II...-  I!',.iklr,it 
•  'Ir.-iiit  (..I  ( )'<  .  ia.K.-ir.i.Nics 

I.  I3S  S.I.I  i;.n 
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LEAK  DETECTORS 

for  Industrial  Vacuum  Systems 


Vn.iU'i'  ot  tiirllxMl'  ut  ;iii<l  iii)M»iiriii^  lrak>.  aihl  r(‘|»air  lt‘rliiiii|iir>.  .Major 

•'nijilia-i'>  I"  oil  (li«‘  lirliiiiii  Irak  lirtrrtor.  uliirli  rapitllx  iiiiiiralr>  l)\  iiirirr  anil  ainlio  tour 
llir  |iif^riirr  iil  lirliiiiii  ioli'  iii'iilr  a  lrak\  '•X'triii  wlirii  lirliiilii  ^ra-  i>  a|»|iliril  o|||^illr 


Interior  ol  helium  leak  detector.  Cold  trap  it 
beinq  lilled  with  relriqerant 


Tio  Itx  UlSi.  atiil  ri-|Miiiiivr  <>t 

Ifaiv'  111  i.i.iiiiiii  •iV'.lftiii  !•- 
iniilial'l^  III*'  III"'!  I fiinltlf-.ini*’  a' 
|if>  I  !•!  Ii:k:ti  \ a«  iiitii  I fi  kimniif 
riif  iili-al  Ir.ih  iii'If.  liii>:  mt'lhoii 
'hi'iiltl  I"'  >a|>ai>lf  i>I  miM'UniiK 
lalal  li-akawf  all. I  ;-*i.lat lliv'  llt.liviil- 
.,al  li-ak'.  'h.'iil.i  i.f  talM.)  ill  tf- 
'.|n.ii'f.  iii.t  'fal  thf  leak  nnn't' 

lliaii  mi.nu  iil.ii  ill .  'hnii’.l  tx-  hi^'hh 
■•<'li'«iti\f.  'Ii(.iil.l  I'l-  ^■al>.lllU•  Ilf  ap- 
plualloii  1.'  all'  \a.  iiiirii  'tt  ni 
'Mtlioiit  I'f  '  a.  iiimi  if  Ilf.  (••"at> . 
aiui  ■ih.iuM  niahf  ii'f  .>f  f.piipnifiit 
tlwit  I'  tflali'fl,'  -iiiiplt'  aiiil  iiif\ 
pt'iixi'f  '.  pi.H'iiif.  niainlain  aii.i 


thf  must  useful  of  thf.'f  methtxls 
Jiff  sumnuirizeil  in  Talile  I.  Si'veral 
are  limitfil  in  sensiti\ity  primarily 
l>>  the  tyiif  of  iniliiatin^'  tlevier" 
usftl.  .Mo>t  .if  the  methotls  are  not 
[lartieularly  suitaMe  for  olitaininy' 
an  a.eurate  .ietermiiuiti.iii  of  the 
size  .if  a  leak.  However,  in  many 
liises  this  is  not  too  important,  the 
|iroliIem  heinn  to  loiate  itnti  retiair 
the  leaks  as  fiitiiiily  as  iiossilile. 

K;nh  of  the  eiirht  methods  listeil 
111  Talile  I  has  its  place  in  va.'uum 
tethnii|ue.  hut  the  helium  leak  de¬ 
tector  is  the  most  irenerally  useful 
for  liKatiny'  vacuum  leaks  rapidly. 


ihrvadt  ol  induitrlol  vacuum  tytlom  lor  looks,  usinq  holium 
•miitlnq  probo  and  holium  look  dotoclor  made  by  Consohdatod  Enqmoonnq  Corp. 
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ol'erate.  It  is  also  hiyhly  .lesiriihle 
thiit  the  instrument  used  he  selec¬ 
tive.  so  thill  It  K'l'f'  nearly  a  zero 
reading  for  iiir  ali.l  resi.luiil  K'ases 
.111.1  re-pon.l'  .inly  to  a  prohe  niiite- 
I  i.i' 

.\  l.irye  numher  of  leak  ili-tection 
inetlii'.ls  have  heeii  reiiorteil  ill  the 
hteratur.'  or  have  come  into  use  in 
various  lahoriitories  without  heiniz 
iiia.le  generally  avaihihle.  Some  of 


By  ANDREW  GUTHRIE 


Table  I — Methods  oi  Locating  Leaks  in  Industrial  Vacuum  Systems 


Melh<  k1 

Terlinique 

t)hania'teristkw 

''Jiarh  roil  o\»T  outside  i>f  system 

Pass  bigh-putential  elertnale  of  siwrW  roil  over 
laitaide  of  insiUaU'd.  trans|Nuent  ixa'tion  of 
system.  Find  leak  by  la)  ^park  (M.ssing 
tlirougb  leak;  (b)  change  in  color  of  diM  barge 
when  material  auch  as  etlier,  akobol  or  ('.th 
passes  through  leak 

('.annot  lie  useal  on  all-iiirtal  systems.  Lseful 
pressure  range  limitesi  by  neevl  for  glow  alis- 
charge  (few  mm  Mg  to  ansmd  SXlO"*  mm 
Mg) 

1  tin  barge  fidie 

Tube  is  attached  to  system,  asually  lietween 
inechanical  and  difTiwkin  puiiqis  (adei|uate 
|irea»ure).  Find  leaks  as  in  inetlaMl  (b)  alaoe 

Same  |H-avasure  limitatiain  as  alsive.  tireatest 
sensitivity  fair  prailie  material  with  high  rate 
aif  dilTiisiain  ((.'.tt;  is  satLsfaa-tairy) 

Hiller  if-n>e  iiiea>riri‘iiient 

iKkiiion  (>f  in  nliUh  It^ak  w 

itml  of 

< '.an  Im*  (Ls4*4l  t4>  ilHerniin**  |>r«*^'ii4'<*  of  IcaLn 
in  |Hini|»inK' 

Slow  in  apfilication.  lireat  sensitivity  if 
siillia  ia'iit  tins'  allowisl.  Must  use  suitable 
pressure-inalia-ating  alevu-e 

O^er-Nat'uiiiii  or  etiiruiited  IkmsI 

I’rtsisun'  is  reduied  on  (xirtions  of  outside 
surface  of  systviii.  Leak  is  indicateil  by  drop 
in  pressure  of  system.  .Must  use  ap|iropriately 
shaped  ImmmIs  to  sivil  to  out.>tide  surfaie 
ilHini{M'«l  down  by  itaigbing  imnip) 

Must  lisa-  suitable  |>n>ssure-inalicating  device. 
Xpfilicatiain  limita'al  by  (iraibleni  aif  alevising 
liassjs  tai  tit  irregular  air  i  iirved  surfaaes 

inHi<  atnr 

Increase  (a'nssure  inside  system  (deteriiuiMsI 
by  mechanical  coastnadion).  lairge  leaks  are 
found  with  gas  hissing  or  wavering  of  llaine 
over  leak,  or  with  liquid-wetting  of  siirfaae 
around  leak.  For  siitall  leaks,  use  gas  and: 
(a)  Soap  surface  Imbblm;  tb)  iinnaTse  |sir- 
tion  of  system  in  water  bubbles;  (c)  halide 
gas  inside,  torcii  over  iHitside.  and  note  change 
in  nvior  of  tlaiiie.  .\lso,  with  one  clieinical 
vapor  inside,  anotlier  outside,  oliserve  re- 
a<  tion  at  leak 

ImiiH'rsion  in  water  vi'rv  gissi  for  testing 
|Nirts  Is'fore  as.seiiilily .  With  gas,  greatest 
seasitivity  Is  fas'  gas  with  bigli  rate  of  dilTiision 
life,  111).  Ship  solution  likely  to  clog  small 
leaks  temporarily 

Partifil  \H4iiuiti  K>stiMii, 

MMip 

System  is  (virtially  ev.Muated.  ttliserver 
(with  otygen  mask)  gissa  iasiile  and  appla-s 
siHip  solution  to  stLs|ss  ted  |xirtioas.  leak  is 
indicatial  by  siNqi  bubble 

IJiniU'd  to  large  vacuum  systems.  Neeal  fur 
great  care  to  avoiii  danger  to  olsaerver 

S'uling  siilistani'P  on  outside, 

1  bange  of  pressure  insiiie 

.Xpply  sa-alaiit  |s'riii.'iiH-nt  or  temiMa-ary )  over 
iHitside  siirfaie  and  olisaTve  change  in  iwessiin" 
insiilr.  I‘ermati>'iit  seal.uit.s  ar<-  glyptal.  bssp 
uers,  slM'lbw  in  alivdiol.  eta  Teiiqsirary  sa-al- 
aiils  are  water,  iMetmie.  etba-r.  a-ta  For  ether, 
vapor  raqdaavs  air  IdTas  t  on  |aa-ssiire  alaqs'iiais 
on  india  aling  alev  ia  e 

For  tenqsirary  sa-alants.  Hest  results  with 
material  having  high  iliiriuion  ratal.  I'erman- 
I'nt  sealants  not  ile|N*iidable 

( 'bange  in  pressiue  or  nature  of 
gas  inside  system,  jirolie  gas  out- 
siile 

Similar  tai  pra-viiaus  lua-tlhMl  1  -4'  |x-riiiaiH-iit 
gas  iiLsta'aai  a>f  v.a|sa  Itlisa-rve  a  liange  in  |ire»- 
Siire  insiili'  lleliiilii  le.ik  delas  tor  is  exaliqale 

>s-iisitiv  ity  ile|ieiiils  on  gas  itsed  —  should 
have  high  rate  of  dilfiision.  .\lso  de|HH<ls  on 
luitiire  of  {M'a'ssure  —  inaliaating  devite 

For  this  reason,  emphasis  in  this 
article  will  be  on  the  helium  leak 
detector  and  its  predecessor,  the 
vacuum  analyzer. 

Vacuum  Analyier 

In  certain  processes  a  knowledge 
of  the  residual  frases  in  a  vacuum 
system  may  be  of  jfreat  value  to  an 
understandin)?  of  the  process  in 
question.  The  apparatus  jrivinv' 
this  information  should  be  semi- 
quantitative  in  action  and  should  be 
suitable  for  continuous  operation. 
Such  an  apparatus  was  develo|>ed  at 
the  Radiation  Laboratory,  I'niver- 
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sity  of  California,  in  connection 
with  the  electromagnetic  separation 
of  uranium  isotopes.  This  instru¬ 
ment  provided  much  useful  infor¬ 
mation  rcKardin^  the  nature  of 
Kases  and  vapors  inside  the  vacuum 
system,  but  it  was  not  particularly 
suited  to  routine  leak  hunting. 
.Modifications  resulted  in  the  helium 
leak  detector,  which  was  designed 
.■‘pecifically  for  routine  leak  hunt¬ 
ing. 

Since  the  vacuum  analyzer  is  the 
forerunner  of  the  helium  leak  de¬ 
tector  and  the  ba.sic  principle  in¬ 
volved  is  the  same,  it  will  l>e  worth¬ 


while  di.scu.ssing  the  former  instru¬ 
ment  briefly.  The  vacuum  analyzer 
is  a  small-radius  spectrometer  using 
a  cold-cathode  ion  source  for  the 
production  of  positive  ions,  and 
cathode-ray  scanning  for  a  detector. 

Figure  1  illustrates  the  general 
nature  of  the  instrument.  The 
analyzer  was  designed  to  be 
mounted  on  a  port  in  a  large 
vacuum  tank,  which  was  in  a  uni¬ 
form  magnetic  field.  Two  collector 
slots  are  provided  .so  that  an  ex¬ 
tended  mass  spectrum  ( mass  1  to  .50 
approximately)  can  t>e  obtained 
without  an  excessively  large  range 
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riC  I  Vacuum  analyiai.  d»iiqn*d  primarily  lor  analytis  ot 
gatoi  In  vacuum  ■yitam*  but  usod  al>o  lor  look  huntinq  with 
hollum  or  mothan*  prob*  qasoi 


FIG.  2  CroM  Mellon  ol  holium  leak  detector  tank.  In  which 
cathode,  collector  and  bailie  hole  are  spaced  lor  max  ir.um 
response  to  helium  Ions  ol  probe  qas 


Ilf  mil  ii  ll■ll■riltlllp'  \iilt;ii.'i'. 

1  tif  Mu'uiim  aiutlyziT  i.n  (>|H'rati‘il 
as  a  lMO-ileifri‘i?  mass  spiTtromfliT 
with  a  swfi-i)  viiltaKi'  supiTimpo.sfil 
on  Ihi*  i.on  aoivli-ratinj;  voltairt'  so  as 
In  swffp  I  hi*  various  mass  ja-aks 
,i,  Tiiss  till*  colli'.-ior  slots,  for  ohsrr- 

\. It  loll  VMlh  lltl  O.SClIlll.SC'OlH* 

Helium  Leak  Detector 

'rill*  iti'sit;ii  i  f  this  iiistnimi*iit  is 
ilirirti-ii  tow.iril  olitainin^'  a  imrt- 
ahli*  si*lf  lontaiiifii  unit  for  thi*  lii*- 
tiTti.'ii  Ilf  holiiim  atoms  ititroiiui-i-il 
into  a  vai'uum  svsti'm  in  thi*  pron-ss 
of  li-.ik  hunting  To  sati.sfy  thi' 
roipiiri-nu-nt,  a  portahli*  ni.iv’iu't  ami 
pumpinit  systi'iii  must  U*  pro\iiii*ii. 

Only  oni*  colloi'tor  slot  is  usoil. 
siiu*i*  only  hi*lium  ions  an*  ili'tivti-il. 
Thi‘si*  ions  arc  i-o!listi'il  at  almut 
ISO  ili'y'rccs,  as  shown  in  Fijr.  2. 
Thi*  output  current  is  appro\imati*l\ 
r>  •  IP  "  am|a*ri*s  for  1  part  of 
helium  in  7r>.0(Hl  parts  of  air.  The.se 
values  atiil  the  ilescription  to  follou 
are  ha.seil  on  the  helium  leak  detec¬ 
tor  develops*!!  and  used  at  the  Ra¬ 
diation  IjiUiratory,  I'niversity  of 
I'alifornia.  Commercially  available 
instruments  difler  in  detail  !)ut  the 


fundamental  priiu  iples  of  operation 
are  the  same. 

The  tank  of  the  helium  leak  de- 
ti*ctor  is  supported  by  the  vacuum 
line,  as  indicated  in  Kip.  2.  The 
ion  source  and  collector,  as  well  as 
a  bailie  at  the  HO-dey'ree  position, 
are  attached  to  the  tank  faceplate 
which  is  constructed  of  nonmajr- 
netic  material  (brass*.  The  inside 
of  the  chamber  is  ciwered  with  a 
silicone  lacquer  baked  so  as  to  mini¬ 
mize  the  eleaniny'  problem  and  re¬ 
duce  the  absorption  of  moisture, 
rile  sidewalls  of  the  chamber  are 
constructed  of  mayrnetic  iron  I'l  inch 
thick,  which  constitute  the  may'- 
iietic-pole  faii*s.  The  insiiie  spaciny; 
of  the  Walls  is  H  inches. 

To  obtain  maximum  sensitivity, 
a  suppressor  yrrid  is  put  in  front  of 
the  collectinyr  slit  as  shown  in  Fiyr. 
3  and  tied  electrically  to  the  anode. 
(Irounded  shields  must  tie  used  on 
both  sides  of  this  yrrid.  The  yrrid 
serves  to  lilock  out  low-eneryry  ions 
due  to  yras  .scatterinyr  and  increases 
the  siKnal-to-backyjround  ratio  by  a 
factor  of  about  5. 

The  majrnet  consists  of  two  four- 
inch-Iony?  .Mnico  sIurs,  each  4  inches 


in  diameter  on  one  end  and  5  incln*' 
in  diameter  on  the  other,  which  .iiv 
mounted  on  an  iron  return  path 
haviny;  a  cross-section  of  about  Iti 
square  inches.  The  sluyrs  are  wo'ind 
with  lOt)  feet  of  No.  12  wire,  or 
about  12.")  turns,  which  can  be  used 
to  yrive  up  to  2,700  yrauss  over  a  1- 
inch  yfap  '>  inches  in  diameter.  The 
overall  weiyrht  of  the  mayrnet  is 
about  2O0  lb. 

The  positive-ion  source  consists 
of  two  cathodes  separated  by  about 
9  inch  in  the  direction  of  the  may.*- 
netic  field  ilenyrth  of  discharyfei, 
with  a  hollow  cylinder  between 
these  cathodes  serxiny:  as  an  anode. 
The  principle  of  this  ion  source  is 
simply  that  of  the  I’hilips  ionization 
yiayte.  The  cathoiles  are  tantalum 
or  tunyrsten  to  minimize  wear,  fhe 
ions  enter  the  yrrounded  spectro¬ 
meter  box  throuyrh  a  j-inch  lonyr 
slot  in  the  anmie  i  alonyj  the  mayr- 
netic  field)  with  an  enerpry  given  liy 
the  potential  of  the  discharge  plas¬ 
ma  (es.sentially  anoile  potential  i 
with  resjiect  to  ground,  plus  or 
minus  their  random  energies.  The 
accelerating  slit  is  about  A  inch 
long  and  A  inch  wide.  The  ion 
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source  must  give  a  surtWient  supply 
of  ions  at  pressures  at  least  down 
to  10  *  mm  Hg,  and  the  ion  beam 
must  be  sufficiently  homogeneous  in 
energy  so  the  desired  resolution  is 
obtained. 

The  arrangement  used  for  the 
main  units  of  the  vacuum  system  is 
shown  in  Fig.  4 

Circuits 

.Amplifiers  and  power  supplies  for 
the  helium  leak  detector  are  ar¬ 
ranged  as  in  Fig.  3,  for  use  with  the 
pumping  system  of  Fig.  4.  The 
high-voltage  supply  for  the  ioniza¬ 
tion  gage  should  give  voltages  up  to 
about  2,000  volts;  a  half-wave  sup¬ 
ply  with  RC  filtering  is  ade<juate. 
The  accelerating  supply  voltage  is 
determined  by  the  field  and  radius 
chosen;  current  requirements  are 
quite  low,  but  voltage  regulation 
should  be  good  to  within  a  few  per¬ 
cent.  The  preamplifier,  shown  in 
Fig.  5,  is  in  a  spring-suspended  box 
near  the  leak  detector  tank,  thus 
damping  out  vibrations  and  keeping 
the  input  capacitance  low.  The  sig¬ 
nal  is  fed  to  a  9001  pentode,  fol¬ 
lowed  by  a  9002  tube  used  as  a 
cathode  follower.  F'eedback  is  u.sed 
to  give  an  improved  signal-to-noise 
ratio. 

The  main  amplifier  consist.s  of 
three  stages  of  conventional  re¬ 
sistance-coupled  amplification  (not 
shown),  feeding  the  vertical  defiect- 
ing  plates  of  a  cathode-ray  tube.  In 
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FIG.  3  Electrical  lyitem  ol  helium  leak 
detector 


addition,  a  double-diode  rectifier 
tube  is  used  to  block  one-half  of  the 
signal  cycle  so  that  both  the  forward 
and  return  sweeps  will  not  appear 
simultaneously  on  the  c-r  tube.  The 
horizontal  sweep  of  the  c-r  tube  is 
a  sine  wave  in  pha.se  with  the  sweep 
inside  the  leak  detector  tank,  w  hich 
is  also  a  sine  wave.  When  an  ex¬ 
ternal  scope  is  used,  it  is  syn¬ 
chronized  to  60  cycles,  and  the  he¬ 
lium  peak  appears  as  a  single  |<eak 
but  not  necessarily  in  the  middle  of 
the  trace. 

The  squealer  and  meter  circuits 
used  as  indicators  are  shown  in  Fig. 
6.  The  output  signal  from  the  a-c 
amplifier  is  fed  to  triode  V,  which 
serves  as  a  signal  limiter  to  protect 
the  meter  that  follows.  The  output 
of  V’,  goes  into  a  filter  circuit  that 
removes  all  frequencies  but  the  sig¬ 
nal  frequency.  The  net  effect  of 
this  circuit  is  that  randttm  fre<juen- 
cies  average  to  zero  on  the  two  sides 
of  the  meter,  but  a  60-cycle  signal 
in  phase  with  the  60-cycIe  voltage 
on  the  grids  of  V.  averages  positive 
on  one  side  of  the  meter  and  nega¬ 
tive  on  the  other  and  hence  gives  u 
net  d-c  deflection.  The  etT»H‘ts  of 
signals  of  various  frequencies  are 
shown  in  Fig.  7. 

The  signal  from  one  of  the  plates 
of  V’,  in  Fig.  6  is  put  into  one  half 
of  r„  and  the  output  voltage  then 
goes  to  a  relaxation  oscillator  made 
up  of  C,  and  a  neon  lamp.  The  o.scil- 
lator  tone  signal,  aixuit  l.tMXt  cps. 
goes  through  one  stage  of  amplifi¬ 
cation  for  phones  and  two  stages  for 
a  speaker. 

Leak  Detector  Sensitivity 

Using  reasonable  care  in  opera¬ 
tion.  the  helium  leak  detector  should 
be  capable  of  detecting  1  part  of 
helium  in  200,000  parts  of  air.  The 
sensitivity  is  limited  by  base  noise 
level,  which  is  due  to  noise  inherent 
in  any  a-c  amplifier,  pickup  of  stray 
frequencies  near  the  signal  fre¬ 
quency,  ion  background  from  ele¬ 
ments  other  than  helium,  and  a  he¬ 
lium  background  of  at  least  1  part 
in  670,000  (normal  atmospheric 
concentration)  and  often  greater 
due  to  contamination  and  leaks. 

An  arbitrary  criterion  for  the 
limiting  sensitivity  has  been  the 
mixture  ratio  of  helium  in  air  that 
gives  a  deflection  twice  the  noise 
level.  To  determine  the  sensitivity 


ballum  lack  dataclor 

a  known  mixture  of  helium  in  air 
must  be  used.  One  way  of  doing 
this  is  to  prepare  a  known  mixture 
in  a  fixed  volume  (static  method) 
simply  by  evacuating  the  volume 
being  used  and  then  filling  with 
known  pressures  of  helium  and  air. 

To  measure  the  pressures  u  .Mc- 
I.eod  gage  should  be  used  since 
other  gages  must  be  calibrated  for 
their  respon.se  to  helium.  Making 
mixtures  in  long  ho.se  connections 
should  bt‘  avoided  due  to  the  danger 
of  getting  a  nonuniform  mixture. 
In  introducing  the  mixture  into  the 
leak  detector,  the  connections  be¬ 
tween  the  mixture  region  and  the 
detector  must  be  evacuated  by  an 
auxiliary  pump.  All  connections,  as 
well  as  the  leak  detector  itself,  must 
be  free  of  leaks. 

In  some  ca.ses  the  so-called  dy¬ 
namic  methfxl  of  obtaining  the 
.sensitivity  Is  used.  Here  a  very 
small  leak  is  made,  say  by  collapsing 
a  small  copper  tubing.  This  leak 
is  calibrated  by  connecting  to  a 
manometer  and  measuring  the  rate 
at  which  the  bubble  moves.  It  is 
liest  to  perform  this  calibration 
with  helium.  The  leak  can  be  in¬ 
stalled  on  the  same  vacuum  system 
to  which  the  leak  detector  is  con¬ 
nected. 

Response  Time 

The  response  time  may  be  con¬ 
sidered  to  be  the  time  from  applica¬ 
tion  of  helium  to  the  suspected  point 
of  leak  to  the  appearance  of  ati  ap- 
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prtH  iublp  r*'M|M>nH«*  at  th«  indiratinK 
I)»*lay  may  (ktut  in  th»*  rt- 
tfioiM  (lutKide  th**  vai-ijum  wall,  in- 
did*-  tit**  vacuum  ayHtcm  and  in  the 
indit  atintr  cirruitit. 

Any  larife  volume  In’tween  the 
(Munt  of  aiiplication  of  the  helium 
and  the  leak  itxelf  ma>  renult  in 
very  lonjr  time  delay.<<  For  ex¬ 
ample,  in  the  caxe  of  water  lines 
hours  may  he  involved.  However, 
if  helium  flows  in  one  end  of  the 
l.ne  and  out  the  other  until  the  line 
is  filled,  then  the  response  is  imme¬ 
diate,  The  lini-  can  then  he  cleaneil 
out  hy  hlowmtr  air  through  it.  With 
a  pump-out  a  yOMsI  procedure  is  to 
apply  helium  under  pres.sure,  re¬ 
lease  the  pressure  and  reia-at  the 
cycli*.  The  helium  can  then  Ik*  re¬ 
moved  hv  a  rotitthintt  pump.  Hy 
noting  the  sp«*ed  of  response  and 
cleanup  it  is  offeti  iMissihle  to  say 
immediately  that  the  leak  is  or  is 
not  at  a  certain  plitce,  thus  y'reatly 


^  FIG  S  Picampllllcr  with  high  Input 

f  Impadanc*  tnd  dirnctly  Irom  colinctor 

I  ■l•c1rod•  ol  leak  dntnetor 


Slieedinvr  up  the  leak  huntitIK'. 

The  exact  methods  to  he  used  in 
applviiiy’  helium  depetui  on  the  cir- 
cumst.inces  and  the  alertness  and 
inyetitiitv  of  the  operator.  For 
rapid  movemetit  of  helium  from  leak 
to  detei  tor,  if  is  necessary  to  have 
sittall  Volumes,  low  pressure,  fast 
imittp  lities.  and  fast  luimps.  A  com¬ 
promise  ttliist  he  made  hetvveen 
'iiiar  volume  and  fast  pump  line. 

Leak  Hunting 

1  he  helium  leak  deteitor  tank 
must  operate  at  a  pressure  of  about 
1  Hr'.  Hy  connectintr  the  leak 
detivfor  lH*tvveen  the  mechanical 
and  ditfusion  pumps  of  the  system 
heiny'  studied,  enoiiyh  ytas  can  he 
hied  otf  to  raisi*  the  leak  detector 
to  Its  op«*rafin>r  pressure.  The  pres¬ 
sure  is  adjusted  to  its  proper  value 
with  the  hliK'iler  valve  (Fi>r.  1 ' . 
.XlthouK'h  the  jtas  iroinjr  throuy’h  the 
main  mechanical  pump  is  many 


FIG.  6  Arrangnmnnt  utnd  lor  motor  and  look  indicating  oquoalor.  Input  is  Irom 
output  ol  throo  ttago  araplillor  lod  by  proampliiior  ol  Fig.  i 


tiiousand  times  irreater  in  amount 
than  that  ifoiny'  throuirh  the  leak 
detector,  the  compositions  are  the 
same.  The  instrument  actually  con¬ 
tinuously  samples  the  tom  in  the 
main  vacuum  system  for  helium. 
The  instrument  could  he  .set  for 
Ifases  other  than  helium.  Helium  i.s 
used  because  it  is  lijrht  and  hence 
diffuses  rapidly  into  a  leak,  is  rela¬ 
tively  cheap  and  readily  available, 
and  cannot  explode  or  catch  fire. 

The  overall  leak  of  any  unit  is 
most  conveniently  found  by  usitiK  a 
hoiHl  and  IbxKlinK  the  interior  of  the 
hood  with  helium.  The  readinjf  of 
the  leak  detei'tor  will  depend  on  a 
numlwr  of  factors,  including  size  of 
leak  and  amount  of  helium  in  hood. 
.'■^piH  ilic  rules  as  to  procedure  must 
be  set  up  for  each  installation  where 
hiMid  testinif  takes  place  and  these 
should  be  followed  exactly  by  the 
operator. 

For  specific  leaks,  a  probe  should 
be  used.  This  should  be  ile.siKned 
with  a  lonn:  flexible  line  from  the 
helium  supply,  with  means  for  con¬ 
trol  of  the  flow  and  with  a  Ion? 
narrow  tip  for  ditferentiation  1h‘- 
tween  near-by  parts.  The  hunt 
should  usually  be  started  by  usinjr 
a  moilerafe  flow  of  pas  that  is  easily- 
felt  on  the  hand.  It  can  then  be 
jilayed  over  broad  areas  without 
too  close  attention  to  detail.  When 
some  indication  is  noted,  the  helium 
stream  can  be  turned  down  fu  a  line 
one  and  the  indication  followed  to 
the  leak  itself. 

Helium  beinp  liphti'r  than  air.  it 
is  necessary  to  start  at  the  top  and 


work  down.  Various  means  of  iso- 
lalinp  portions  of  the  system,  in¬ 
cluding'  the  use  of  hoixls.  can  be 
used.  Hecause  of  the  rapid  dif¬ 
fusion  of  helium,  it  is  lun  essary  to 
use  a  small  stream  of  pas  and  move 
the  probe  .slowly  in  the  vicinity  of 
a  leak  to  pet  a  maximum  indication. 
The  method  of  applyinp  helium  will 
dep«'nd  to  .some  extent  on  the  me¬ 
chanical  desipn  of  the  vacuum  sys¬ 
tem  beinp  studied. 

For  convenience  in  observinp  the 
respon.se  of  the  instrument,  the  ob¬ 
server  can  use  a  portable  meter  in 
.series  with  the  fixed  one  or  a  head¬ 
phone  or  portable  speaker  connected 
to  the  sipiealer  circuit.  .-X  head¬ 
phone  is  particularly  convenient 
since  it  is  efTi*ctive  in  a  noisy  en¬ 
vironment  and  it  frees  the  eyes  and 
hands  of  the  operator  for  leak  hunt- 
inp.  The  speaker  or  headjihone 
should  be  provided  with  volume  and 
threshold  adjustments.  The  thres¬ 
hold  adjustment  allows  the  operator 
to  set  the  base  tone  to  somethinp 
not  too  objectionable  to  his  ears. 

General  Procedure 

Suppose  that  a  larpe  all-metal  in¬ 
dustrial  vacuum  system  is  rouphed 
down  after  having  been  let  down  to 
.-itmospheric  pressure  or  after  .some 
major  .accident.  If  the  pressure  is 
much  over  100  Hp,  the  diffusion 
pump  cannot  he  turned  on.  The 
first  step  is  to  try  to  find  the  general 
region  of  the  system  in  which  the 
leak  is  located.  This  is  best  done 
hy  isolating  certain  parts  of  the 
system  from  the  fore  pumps  by 
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means  of  valves  and  taking  rates-of- 
rise  measurements.  The  main  part 
of  the  vacuum  system,  including  the 
diffusion  pump,  should  first  be  iso¬ 
lated  from  the  fore  pump.  If  there 
is  no  indication  of  u  leak  in  the  main 
vacuum  system,  the  oil  in  the 
mechanical  pump  should  be  in¬ 
spected,  since  it  may  be  low  or  con¬ 
taminated. 

Once  it  is  fairly  clear  that  there 
is  a  leak  in  some  portion  of  the  main 
vacuum  system,  check  such  obvious 
sources  of  leaks  as  gasket  seals, 
which  should  be  tightened.  If  this 
gives  negative  results,  u  I’irani 
gage  and  a  gas  such  as  methane, 
propane  or  helium  could  be  ust>d. 
.M.so,  the  system  can  be  tested  under 
pressure,  using  air  or  helium  and 
soap,  helium  and  a  leak  detector,  or 
any  of  the  other  methods  already 
discussed.  Once  the  pressure  indi¬ 
cated  by  the  McI,eod  or  Pirani  gage 
reads  below  about  100  Hg.  the 
diffusion  pumps  can  be  turned  on. 

If,  after  the  diffusion  pumps  have 
been  on  for  an  adequate  length  of 
time,  the  pressure  is  too  high  to  be 
read  on  a  pressure-measuring  de¬ 
vice  such  as  an  ionization  gage  or 
for  the  operation  of  a  helium  leak 
detector  directly  connected  to  the 
.system,  it  will  be  necessary  to  resort 
to  one  of  the  other  types  of  leak¬ 
hunting  procedures  in  Table  I.  If 
the  difficulty  lies  in  the  diffusion 
pumps,  this  can  usually  be  proved 
by  isolating  the  vacuum  system 
from  the  diffusion  pumps  and  tak¬ 
ing  a  rate-of-rise  measurement. 
■After  the  pressure  has  dropped  to 
a  point  where  such  gages  as  the 
ionization  gage  can  be  used  but  is 
still  too  high  for  oi)erating  the 
process  in  question,  probably  the 
most  rapid  method  is  the  use  of 
helium  for  probing  the  outside  sur- 
f.ace  of  the  system  in  conjunction 
with  a  leak  detector.  If  such  an  in¬ 
strument  is  not  available,  one  of  the 
other  methods  such  as  the  applica¬ 
tion  of  a  gas  outside  with,an  ioniza¬ 
tion  gage  or  other  suitable  gage 
reading  the  response  inside  can  be 
used. 

.A  knowledge  of  pumping  speed 
and  the  geometrical  form  and  ar¬ 
rangement  of  the  vacuum  system 
can  l>e  u.sed  to  get  some  idea  of  leak 
size  by  calibration  against  a  known 
leak.  Kxperience  with  a  given  sys¬ 
tem  is  useful  in  estimating  leak  size. 


Probably  the  best  method  for 
determining  accurately  the  size  of 
leak  is  the  rate-of-rise  measure¬ 
ment.  This  involves  pumping  down 
the  system,  closing  it  off,  and  noting 
the  rise  in  pressure  in  the  known 
evacuated  volume  over  a  period  of 
time. 

Repairing  Leaks 

The  most  freipient  .sources  of 
leaks  in  a  vacuum  system  are  the 
gasket  seals,  flare  fittings,  solder 
seals  and  welded  joints.  If  a  leak 
is  liK'ated  in  a  rubber  gasket,  the 
gasket  should  be  tightened  but  not 
too  much.  When  this  procedure 
fails  to  stop  the  leak,  the  system 
should  Ih*  shut  down  and  the  gasket 
examined.  If  the  gasket  is  in  bad 
shajie,  it  should  be  replaced.  How¬ 
ever,  it  is  often  sufficient  simply 
to  clean  it  and  the  surfaces  that  it 
meets.  Vacuum  grea.ses  can  be  used 
if  the  pumping  sjieed  of  the  system 
is  adequate.  It  is  inadvisable  to 
try  to  stop  leaks  in  gaskets  with 
some  sealing  material  such  as 
glyptal,  as  such  a  repair  is  usually 
only  temporary  and  ruins  the 
gasket. 

Flare  fittings  are  constructed  of 
a  .soft  metal,  usually  copper,  which 
gives  enough  when  two  surfaces  are 
compressed  against  each  other  to 


FIG.  7— Eitect  oi  varioiu  lr»qu*nci*(  on 
plate  curronia  of  doubU-Uiodo  In  mater 
circuit,  ihowlnq  how  dotlrad  60-cycla 
ilqnal  qiaot  Incraaiad  currant  but  olhar 
iraqnanclaa  do  not 


provide  a  vacuum  seal.  If  a  leak  is 
found  in  a  fitting,  the  nut  by  which 
the  compression  is  obtained  can  be 
tightened  moilerately.  Tightening 
too  much  is  likely  to  twist  the  tub¬ 
ing  passing  into  the  fitting.  If 
tightening  fails  to  stop  the  leak,  it 
will  be  neces.sary  to  break  the  joint 
open.  Annealing  the  copjier  flare 
will  almost  always  give  a  tight  seal. 
If  this  is  not  practical,  a  thin  coat¬ 
ing  of  glyptal  can  l>e  applied  to  the 
surfaces  that  make  contact. 

In  .solder  seals  and  welds,  if  the 
leaks  are  small  enough  so  that  the 
vacuum  system  is  very  near  operat¬ 
ing  pressure,  clear  glyptal  can  be 
used.  On  leaks  too  large  for  that, 
but  small  enough  so  that  the  pres¬ 
sure  goes  down  to  diffusion-pump 
op«‘ration,  red  glyptal  can  be  used 
sparingly.  It  is  advisable  to  make 
every  effort  to  locate  the  leak  ac¬ 
curately  before  applying  glyptal  in¬ 
discriminately.  Leaks  that  are  too 
large  to  lie  stopped  by  the  above 
methods  should  be  repaired  by  re¬ 
making  the  solder  seal  or  weld  that 
is  at  fault  or  by  replacing  a  portion 
of  the  vacuum  system  that  includes 
the  leaks. 

In  the  ca.se  of  glass  components 
of  a  vacuum  system,  leaks  usually 
occur  in  glass-to-metal  .seals,  glass- 
to-glass  joints,  cracks  in  the  glass, 
and  sto|H'(K'ks.  In  the  case  of  glass- 
to-metal  .seals,  the  repairing  pro¬ 
cedure  depends  on  the  nature  of  the 
seal.  For  wax  .seals  it  is  sometimes 
neces.sary  to  rework  the  seal  or 
replace  it.  In  other  ca.ses  the  appli¬ 
cation  of  some  sealing  compound 
such  as  glyptal  is  adequate. 

Leaks  in  glass-to-glass  joints  or 
through  cracks  and  pinholes  in  a 
glass  section  of  the  system,  if  small 
enough,  can  be  repaired  by  the  u.se 
of  materials  such  as  glyptal,  which 
can  Im*  a|>piied  at  room  tempera¬ 
ture.  Often  a  wax  can  be  u.sed 
I  such  as  picein)  by  heating  the 
glass  and  pouring  the  wax  over  the 
leak.  If  the  leak  is  too  large,  it  will 
1m!  necessary  to  rework  the  glas.s  or 
replace  the  part  of  the  system  where 
the  leak  is  located. 

Much  of  the  material  in  this 
pafier  is  based  on  Chapter  V  of 
“Vacuum  F.quipment  and  Tech¬ 
niques”,  by  A.  (luthrie  and  It.  K. 
Wakerling,  a  volume  in  the  National 
Nuclear  Knergy  Series,  published 
in  1!>49  by  McGraw-Hill  Hook  (,’o. 
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Phase  -  To  -  Amplitude  Modulation 


ro-t.  ^i/^*  ami  a|>|»lif*«l  t‘X|>t‘riiiH*ntallv  to  a  l.">()-uatt  ;'i30-iiu‘  tele- 

\i'<ion  lraii-tnittt*r.  hIioh?.  pronii'**  fur  u>**  wilh  hiiili-power  hurli  a^  tlie  refiiiatnin. 

Dual  phaM'-iiHMliilatur  lulu*  !>iin|ili(i(‘s 


PKA-^K-iu  AMPi.irt  i>r  or  o  it- 
phatiiiy.  riiotiulatioii  otTcrA  an 
niistii.'  for  itiihI- 

iilatintr  \<'r>  I.ii'K'*  aniount.M  of 
|Miwi*r  iiHiiiif  urnall  re«'«*ivintr-tyi»«* 
tulH'i  AH  nuMliilafortt.  For  i-xample, 
KFKK  in  Sai  ramonto,  California, 
employe  Hix  fi-JT)  r**<'<*iver  tri(Kl**.H  to 
niodulat**  a  Afarntard  50-kilowaU 
.1  tn  hroadra.Ht  tran.xmittfr  with  re- 
HuItitiK  •H'onomy  of  Apaco,  initial 
font  and  o(M-ri>tinK  exiM'nse. 


FIG.  I  Vector  relation*  ol  a  phase  to 
amplitude  modulated  eyttem  at  antenna 
input 


'I’hi'  torn  wan  invonu-d  nearly 
twenty  yearn  ajro  by  Henri  Chi- 
reix,  who  sueieHHfully  applied  the 
principle  to  .Hevc.al  larKe  Kuropean 
broadea.Ht  stations.  Recent  teAta  in 
this  country  on  an  experimental 
loO-watt  .').'5i>-mc  television  trans¬ 
mitter  indicate  the  feasibility  of 
oO-kilowatt  uhf  television  transmit¬ 
ters  utiliziriir  pre-ently  known  tech- 
niiiu«'e.  including  -iich  tubes  as  the 
resnatron. 

System  Operation 

A  phase-to-amp!itude  a-m  trans¬ 
mitter  is  in  reality  two  ident¬ 
ical  phase-modulated  transmitters 
driven  fr;im  the  same  crystal  oscil¬ 
lator.  an<l  fed  into  u  common  an¬ 
tenna.  Por  the  peaks  of  the  ampli¬ 
tude  miNluIation  cycle  the  two  ehan- 
nels  are  arranire*!  to  be  in  phase 
and  a  maximum  amount  of  r-f 
powi-r  is  delivered  to  the  antenna. 
IturitiK  the  modulation  tronirhs  the 
two  channels  are  swiinjf  out  of 
phase  so  that  tin*  outputs  etT<H'ti\el> 

I  ancel. 

Fiirure  1  shioHs  the  vector  rela¬ 
tions  encountered  at  the  antenna  at 
three  successive  instants  duriny  a 
'in.isoidal  mcMluiatinn  cycle.  If 
etpial  output  currents  /,  and  /,  a  e 
.•ui'.'il  to  varv  in  phase  so  t';at 


phase  shift  in  one  channel  is  always 
accompanit'd  by  an  eijual  but  oppo¬ 
sitely  directed  phase  shift  in  the 
other  channel,  it  can  he  .seen  that 
the  vector  sum  of  these  two  cur¬ 
rents  will  vary  in  amplitude  but  not 
in  phase,  as  a  function  of  the  rela¬ 
tive  phase  anRle  «.  This  resultant 
current  is  the  one  which  is  fed  to 
the  antenna. 

The  use  of  this  principle  per¬ 
mits  huildinjr  amplitude-modulated 
transmitters  in  which  all  amplifica¬ 
tion  is  done  at  relatiK*ly  hifrh  elli- 
ciency  in  saturated  class-C  ampli¬ 
fiers,  and  which  require  no  modula¬ 
tion  transformers  or  other  hi^h- 
li'vel  mmlulatiun  equipment.  For  a 
larRe  .standard  broadcast  transmit¬ 
ter  the  elimination  of  the  massive 
modulation  transformer  and  reac¬ 
tor  alone  results  in  a  very  larjre  sav- 
inR  in  physical  size  and  initial  cost 
of  ecpiipment. 

Suitability  for  Television 

The  elimination  of  the  mmlula- 
tion  transformer  permits  a  phase-to- 
amplitude  mo<lulated  transmitter  to 
be  fully  modulated  down  to  zero  fre- 
•luency,  if  luvessary.  and  to  an 
upper  fre«iueiu.v  limit  determined 
only  by  the  r-f  bandwidth  of  the 
power  amplifiers.  This  feature 
makes  the  system  appear  quite  at¬ 
tractive  for  ohtaininR  hiRh-power 
television  siRnals.  The  video  mod¬ 
ulation  can  he  insert 'd  at  low  level, 
on  the  order  of  a  few  watts,  yet  the 
succeeditiR  r-f  amplifiers  do  not 
have  the  critical  biasiiiR  require¬ 
ments  of  the  linear  amplifiers  which 
;ire  usually  assix-iated  with  low- 
level  modulation  systems. 

DuritiR  the  past  year  an  experi¬ 
mental  uhf  television  transmitter 
utilizinR  this  system  has  be«>n  built 
for  the  Pacific  Video  Pioneers  in 


riC.  ]  Blocli  diagram  ot  •ipsrimsntal  ISO  watt  uhl  Islaxision  Itaatmiilct 


102  September,  1950  —  ELECTRONICS 

i 


For  UHF-TV  Transmitters 


By  WILLIAM  E.  EVANS.  Jr. 

fte»earcK  Knainrer 

ffemrnrrh  tnattfutf 
Stanftrrit.  Califtprntn 


I.iiri)?  Beach.  California.  This  trans¬ 
mitter  i.s  now  on  the  air  in  Loni? 
Beach  on  a  carrier  fre<iuency  of 
5.10  me.  The  peak  power  output  of 
the  unit  i.s  1.50  watts.  .Mthoujrh  at 
present  it  is  beinp  useil  at  this 
power  level,  just  as  in  the  case  of 
f-m  transmitters,  all  of  the  mo«lu- 
lation  equipment  nece.ssary  for  op¬ 
eration  .at  any  power  level  is  pres¬ 
ent.  and  it  is  hop(>d  soon  to  u.se  the 
present  unit  merely  as  an  exciter 
for  succeedinp  r-f  power  amplifier 
stapres. 

The  choice  of  tulies  which  can  he 
used  to  jro  on  to  higher  power  is 
made  easier  by  the  fact  that  there 
is  no  amplitude  linearity  require¬ 
ment  placed  on  the.se  amplifiers. 
Hiprh-power  travelinR-wave  tubes, 
klystrons,  resnatrons,  and  other 
similar  devices  which  are  difficult 
to  mfKlulate  by  any  other  method, 
should  be  ideally  suited  for  use  in  a 
phase-to-amplitude  modulated  tele¬ 
vision  transmitter. 

Figure  2  is  a  block  diagram  of 
the  present  1.50-watt  uhf  transmit¬ 
ter.  The  crystal  oscillator  output  is 
multiplied  up  to  a  power  leve'  nf 
about  four  watts  at  26.5  me.  There 
it  divides  to  eo  throusrh  the  two 
hahes  of  a  twin-channel  phase  mod¬ 
ulator,  each  .sid<»  o^  which  is  capable 
of  linear  modulation  up  to  -•  22.' 
deyre“s.  The  twfvwatt  output  of 
each  phase  modulator  is  then 
do'i'i'>-d  in  fre<|uency  and  amplifieci 
to  7.">  watts  power  level  in  two 
4X170.\  coaxial  cavitv  stapres 
These  two  7.5-watt  510-mc  sifrnals. 
which  ace  constant  in  amplitude 
but  varvintf  in  phase,  are  then  fed 
into  the  common  antenna.  There 
thev  combine  to  produce  a  resultant 
1.50-watt  output  wave  which  is  con¬ 
stant  in  phase  but  modulated  in  am¬ 
plitude.  The  function  of  the  dummy 


load  .shown  on  this  ilia>;ram  will  be 
di.scussed  later. 

A  phase-to-amplitude  transmit¬ 
ter  can  be  functionally  divided  into 
three  major  .sections:  a  twin-chan¬ 
nel  phase  modulator,  a  radio-fre- 
•luency  power  amplifier  section, 
and  an  output  combininjf  network. 
The  oi)eration  of  the  transmitter 
is  easier  to  visualize  by  .startinK  at 
the  output  end  and  working  back  to 
the  crystal. 

Output  Combining  Network 

.As  one  mivht  suspect,  the  full 
story  on  the  powcr-combinin.'r  piiK-- 


riS.  3  -  Basic  a  ranqemcnt  (A)  and  out 
pul  citcull  (B|  with  compantation 


ess  is  not  quite  a.s  simple  a.s  the 
basic  vector  addition  discussed 
earlier.  There  is  a  troublesome  re¬ 
active  component  introduced  by  the 
relative  pha.se  of  the  drive  voltaRes 
and  the  common  load  current. 

Consider  a  phase-to-amplitude 
transmitter  in  which  the  final 
stages  of  the  two  phase-miHlulated 
channels  are  connected  in  series  in 
order  to  feed  the  common  loail  re¬ 
sistance  by  means  of  the  link  coup- 
linir  arrangement  shown  in  Fijr.  3A. 
The  two  channel  voltap'es  k\  and  K, 
add  vectorially  to  produce  a  re¬ 
sultant  voltage  A’,  which  i.s  effective 
in  drivinjr  current  throuprh  the  load 
Ri.  It  can  be  seen  that 

•  i/i'i  o<»  0  2  (1 

where  o  i.s  the  relative  pha.se  anjrle 
fietween  the  two  channel  voltayes. 

Since  Ri.  i.s  resistive,  the  common 
load  current  h  circuIatiiiK  in  the 
series  circuit  will  be  in  phase  with 
K,.  Channel  No.  1  i.s  then  puttinK 
out  a  voltage  of  h\  but  has  a  cur¬ 
rent  of  If  flowiiiK  through  its  link 
coil.  Since  /v,  leads  /;  in  pha.se,  this 
channel  sees  an  inductive  load 
Channel  No.  2  on  the  other  hand, 
puts  out  a  voltage  of  E,  but  has  a 
load  current  of  /,  and  thus  sees  a 
capacitive  load  imjiedance.  These 
reactive  components  effei-tively  de- 
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tuiip  thr  ftniil  tank  circuits  and  If 
Irft  un('om(>fn salt'd  would  reduce 
the  plate-circuit  efticiency  of  the 
hnal  amplihers  in  approximate  pro¬ 
portion  to  the  jMiwer  factor  of  the 
load  This  jMiwer-factor  atijrle 
varies  over  the  modulation  cycle  so 
that  no  static  corrwtion  can  lie 
made  which  will  lie  effective  at  all 
times. 

It  is  possible  judiciously  to  de¬ 
tune  the  final  tank  circuits,  one  to 
the  inductive  side  and  the  other  to 
the  capai'itive  side  in  order  to  com- 
fiensate  completely  for  the  reactive 
|sfwer  somewhere  near  the  middle 
of  the  modulation  cycle.  This  is  the 
pr<s-e<lure  normally  followeil  in  low- 
frequency  transmitters.  With  such 
an  adjustment  the  jMiwer  factor, 
and  consequently  the  effk  iency,  w  ill 
lie  found  to  remain  hijfh  over  the 
jieak  half  of  the  mislulation  cycle. 


riG.  4  -  ConstaDt  Impsdanc*  output 
coupling  nolwoik 


riC.  &  Modulation  chnrartarliUc  UIu* 
trotos  linoanry  ol  tystom 


riG  4  Twinchannol  2(S  me  phaso 
modulator  otisis  turthoi  simpUncatloa 


The  load  power  factor  will  then  be¬ 
come  very  poor  near  the  motiulation 
troujfhs,  but  there  the  total  power 
tieinjf  handled  is  low  and  the  actual 
power  loss  is  small.  Because  of  in¬ 
teraction  of  the  two  final  circuit  ad¬ 
justments  the  actual  detuninir  pro- 
cetlure  is  in  practice  rather  critical 
and  has  not  yet  been  attempted  at 
uhf. 

There  is  one  further  complica¬ 
tion.  The  fori'Koinjf  discussion  ha.s 
assumed  that  the  output  of  each 
final  amplifier  remains  constant  in 
amplitude  while  varyinir  in  phase. 
Since  the  fxiwer  draw'n  out  of  the.se 
constant  voltaite  output  stages 
varies  over  the  mtslulation  cycle  it 
can  be  seen  that  with  such  an  out¬ 
put  connection  the  pha.se-to-ampli- 
tiide  system  is  in  reality  a  load  im- 
(ledance  modulation  system.  It  is 
very  much  the  same  as  if  one  had  a 
frictionless  and  inertialess  link- 
couplinK  device  lietween  the  trans¬ 
mitter  and  its  load.  Amplitude  mtsi- 
ulation  could  then  be  accomplisheil 
by  swinjfinjr  the  link  back  and 
forth,  a  process  which  would  re¬ 
quire  no  mtslulator  power. 

When  confronted  with  such  a 
wiilely  varyinif  loatl  impedance  the 
output  voltajre  regulation  of  a  nor¬ 
mal  class-('  amplifier  is  ipiite  poor. 
This  is  esi>ecially  true  near  tho  no- 
load  condition  where  the  peak  r-f 
plate  voltage  can  ri.se  to  several 
times  the  applied  d-c  voltage.  The 
result  is  a  curvature  of  the  modu¬ 
lation  characteristic  anil  danger 
from  high-voltage  breakdown  un¬ 
less  steps  are  taken  to  regulate  the 
final  tank  voltages. 

Dummy  Load 

.■\t  the  co.st  of  somewhat  reduced 
overall  etficiency  there  is  a  simple 
way  of  completely  overcoming  both 
the  reactive  detuning  problem  and 
the  voltage  regulation  problem.  In 
Fig.  .'IB  another  output  winding  has 
been  aildeil  to  each  final  tank  coil. 
These  two  new  windings  are  con¬ 
nected  in  series  and  fetsi  power  to 
a  ilunimy  load  resistor  in  such  a 
manner  that  when  h',  and  f,’,  are 
series  aiding.  h\'  and  A','  are  in 
series  oppooition.  The  vector  dia¬ 
gram  shows  the  resultant  voltage 
across  the  dummy  load  to  be  a 
sinusiudal  function  of  e  2, 

sin  S  J  {'2 

From  K»j.  1  the  power  into  the 


u.seful  load  at  any  time  is 
^  "  Kl 


(3) 


Similarly,  the  power  into  the 
dummy  load  is 


Ho 

If  =  Ra  —  H,  then  the  total 
power  drawn  from  both  final  ampli¬ 
fiers  is  the  sum  of  3  and  4 ; 


H 


(*in’(l,'‘2  -F  eo«*9  '2) 


Kquation  5  states  that  the  total 
power  drawn  from  the  final  ampli¬ 
fiers  with  the  circuit  arrangement 
shown  in  Fig.  3B  is  constant.  The 
power  is  smoothly  shifted  back  and 
forth  between  the  antenna  and  the 
dummy  load  in  accordance  with  the 
relative  phase  between  channels 
which  is  determined  earlier  in  the 
transmitter.  Further  analysis 
shows  that  the  inductive  component 
intriKluced  by  one  load  is  exactly 
compensated  by  the  capacitive  com¬ 
ponent  of  the  other  load  so  that 
each  looks  into  a  load  impedance 
which  is  resistive  and  constant  dur¬ 
ing  all  parts  of  the  modulation 
cycle. 

The  series  voltage  adilition  which 
has  U'en  discussed  thus  far  is 
rather  dilficult  to  handle  physically 
with  coaxial  lines,  .so  that  in  the 
actual  transmitter,  instead  of  add¬ 
ing  two  constant-voltage  genera¬ 
tors  in  series,  use  is  made  of  the 
quarter-wave  transmission  line 
property  that  such  a  line  when  fed 
with  a  constant-voltage  generator 
at  one  end  looks  like  a  constant-cur¬ 
rent  generator  at  the  other  end. 
These  constant-current  generators 
can  then  be  combined  parallel. 

F'igure  4  shows  the  actual  config¬ 
uration  u.sed  in  the  present  uhf 
transmitter.  The  constant  voltage 
outputs  from  the  two  final  stages 
are  feil  into  terminals  .4  and  C.  The 
top  two  /.  4  lines  transform  these 
into  constant-current  generators 
which  are  combined  in  shunt  to 
feed  current  ti>  the  antenna.  The 
other  half  of  the  network  takes  the 
place  t)f  the  sivitiid  windings  shown 
in  Fig.  3H.  Two  more  >/4  lines  pro¬ 
vide  the  constant-current  genera¬ 
tors  ami  an  extra  >  2  added  to  one 
of  the  lines  gives  the  necessary  180- 
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dt“Kree  phas**  reversal. 

The  network  .shown  in  F'ijr.  4 
then  has  the  u.seful  projjerty  of  con- 
vertinjr  pha.se  mo<luIation  to  am¬ 
plitude  modulation.  Its  input  im- 
j>edances  are  resistive  and  constant 
regardless  of  the  relative  pha.se 
anjrle  between  the  two  input  volt- 
ayes.  The  input  resistances  e«jual 
the  load  resistances  when  the  Z,  of 
all  the  lines  in  the  network  is 

Fiyure  5  shows  the  modulation 
linearity  to  be  expected  from  the 
pha.se-to-amplitude  system.  It  has 
already  been  pointed  out  that  this 
curve  of  volt.s  to  the  useful  load 
versus  the  relative  channel  phase 
anyle  is  cosinusoidal.  For  speech  or 
sine-wave  modulation  all  ojx'ration 
must  be  restricted  to  the  linear  por¬ 
tion  of  this  curve.  Television  video 
waveforms  offer  less  of  a  problem, 
for  althouyh  the  transfer  charac¬ 
teristic  is  quite  curved  near  the  top 
part,  it  departs  from  a  straiyht  line 
by  less  than  4  |)ercent  over  the  first 
75  p«*rcent  of  its  total  amplitude. 
Thus,  for  television  the  full  swiny 
of  a  pha.se-to-amplitude  transmit¬ 
ter,  from  completely  out-of-pha.se 
to  completely  in-phase  operation, 
can  be  utiliztKi.  The  picture  infor¬ 
mation  which  (Kcupies  the  lower  75 
percent  of  the  comiK)site  video 
waveform  falls  on  the  more  linear 
portion  of  the  transfer  characteris¬ 
tic  and  a  simple  sync-stretching 
operation  at  the  video  input  to  the 
mo<lulator  insures  the  required 
.sync  pulse  height  at  the  transmitter 
output. 

It  should  be  noted  that  when 
using  the  constant-impedance  out¬ 
put  network  none  of  the  high-power 
stages  works  any  harder  at  the  s>'nc 
peaks  than  at  any  other  part  of  the 
cycle  so  that  a>Tic  compression 
from  the  usual  causes  is  nut  pres¬ 
ent 

Power  Considerations 

For  television  waveforms  the 
jMiwer  diverted  into  the  dummy 
load  is  le.ss  than  half  the  total 
power  because  of  the  one-sided  na¬ 
ture  of  the  television  signal.  This 
loss  is  not  so  serious  as  might  first 
be  imagined  becau.se  of  two 
reasons:  first,  at  the  present  stage 
of  the  uhf  transmitter  art  the  pri¬ 
mary  emphasis  is  not  so  much  on 
what  final  stage  efficiency  can  be 


Exparimanial  S30  me  cavitr  ampIUtor 
cepabU  ot  7$  to  100  watti  with  IS  to  20 
watu  drlvo 


obtained  as  it  is  on  how  much  mtai- 
ulate<i  power  can  be  proiluced  with 
available  tub«>s.  The  power  loss 
may  be  regarded  as  the  price  paid 
for  using  high-power  tultes  which 
are  difficult  or  impossible  to  modu¬ 
late  by  other  means;  sei-ond.  the 
power  loss  is  little  more  than  one 
would  expect  to  expend  in  high- 
level  video  e<iuipment  even  if  the 
modulation  could  be  accomplished 
by  other  means. 

If  we  make  the  simplifying  as¬ 
sumption  that  the  average  plate  effi¬ 
ciency  of  a  uhf  tulM*  is  roughly  the 
same  when  ojterating  near  the  peak 
power  level,  whether  it  In*  operated 
with  grid  modulation,  as  a  class-K 
linear  amplifier  or  as  a  saturated 
class-C  amplifier,  we  can  draw  the 
following  conclusions  about  the  loss 
suffered  by  throwing  away  a  jair- 
tion  of  the  power  in  a  dummy  re¬ 
sistor  in  order  to  obtain  a  simplified 
outphasing  system.  When  a  televi¬ 
sion  transmitter  is  radiating  sync 
pulses  and  a  completely  black  pic¬ 
ture,  its  average  power  output  is 
very  nearly  60  percent  of  the  peak 
s.vnchronizing  pulse  power.  Thus,  a 
tube  which  could  produce  100  watts 
continuously  without  exceeding  its 
ratings  would  be  capable  of  produc¬ 
ing  100/0.60  =  166  watts  peak 
power  when  running  with  a  black- 
level  picture,  still  staying  within  its 
power  dissipation  ratings. 

When  the  same  tube  is  u.sed  in  a 
phase  -  to  -  amplitude  transmitter 
utilizing  the  constant-impedance 
output  network,  it  is  required  to 
deliver  continuously  to  the  network 
an  amount  of  power  equal  to  the 
peak  synchronizing  pulse  power. 
This  would  mean  peak  power  per 
tube  of  100  watts  for  the  tube  of 
this  example  when  u.sed  in  outphas¬ 
ing  service  as  compared  with  166 
watts  for  the  same  tube  in  a  grid- 
modulated  transmitter. 


This  represents  a  2.2-db  i>enalty 
in  the  i)eak  r-f  p»iwer  available 
cau.sed  by  use  of  the  dummy  load 
resi.stor  and  represents  the  worst 
possible  case.  It  is  a  pessimistic 
figure  since  the  average  plate  effi¬ 
ciency  of  the  saturated  class-C 
stage  will  usually  be  somewhat 
higher  than  that  of  the  other  two 
.systems  at  black  level  instead  of 
tHjual  to  it  as  was  assumed.  .■\lso, 
the  foregoing  comparison  was 
based  on  the  useful  power  obtained 
from  a  single  tube.  .\n  outphasing 
.system  has  two  final  stages  who.se 
p<iwer  outputs  add  at  the  antenna, 
while  no  additional  video  power  is 
retjuired  as  would  be  the  ca.se  if  a 
grid-modulated  transmitter  were 
operated  with  multiple  tubes  in  the 
final  amplifier. 

It  should  lie  pointed  out,  more¬ 
over,  that  the  phase-to-amplitude 
system  when  operated  without  this 
dummy  resistor  is  a  high-elficiency 
system  with  overall  efficiencies  sur¬ 
passing  even  that  of  plate  modula¬ 
tion  when  los.ses  in  the  modulator 
are  taken  into  account.  After  be¬ 
coming  more  familiar  with  the  ac¬ 
tual  oiierating  characteristics  of 
the  completed  150-watt  transmit¬ 
ter,  it  may  be  possible  to  dispense 
with  the  dummy  load  resistor  and 
the  network  arms  leading  to  it,  and 
to  operate  the  final  amplifier  stages 
at  higher  efficiency  by  purposely  de¬ 
tuning  them,  one  to  a  higher  fre¬ 
quency  and  the  other  to  a  lower  one, 
just  as  is  done  in  low-frequency 
transmitters.  One  very  preliminary 
and  partially  successful  attempt  at 
this  has  already  been  maile. 
Whether  the  more  complicated  tun¬ 
ing  procedure  can  be  held  to  a  prac¬ 
tical  operating  routine  is  something 
that  only  continual  tests  can  de¬ 
termine. 

Radio-Frequency  Amplifiers 

The  .second  major  division  of  a 
phase-to-amplitude  system  is  the 
r-f  power  amplifier  section.  The  am¬ 
plifiers  used  in  this  television 
transmitter  are  of  the  conventional 
coaxial  cavity  type.  Each  channel 
utilizes  one  4X150A  tul>e  as  a 
straight-through  amplifier  on  265 
me  followed  by  another  4X1 50 A 
operating  as  a  frequency  doubler  to 
530  me.  Since  both  of  the  p-m  siile- 
bands  must  be  amplified  sfiecial  at¬ 
tention  was  paid  to  the  circuit  load- 
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iiilf  aiid  to  th«-  inUTataKi!  coupliiiK 
n«-tworkji  to  mAintain  the  re<juire<l 
me  bandwidth. 

The  final  and  driver  utaKe.t  of 
thia  particular  tran.<mitter  are  lo¬ 
cated  on  a  aepaiate  frame  from  the 
re«t  of  the  e<|uipment  and  can  t>e 
remotely  mojiited  on  top  of  the 
lower  cloae  to  the  antenna  in  order 
to  minimize  the  530-mr  tran.imi;*- 
nion  line  l(Mi(.  At  the  [iresent  trans¬ 
mitter  location  the  antenna  in  on 
top  of  a  sturdy  oil  derrick  which 
makes  such  an  installation  possibh'. 

The  third  major  component,  the 
|>ha-<e  niixlulator  unit,  i.s  really  the 
heart  of  this  type  of  transmitter. 

Phase  Modulator 

('onstructinir  a  stable  linear 
jihase  nxMliilator  which  will  work 
reliably  at  carrier  frequencies  of 
several  hundred  ineiracycles  is  ijuite 
a  problem  in  itself.  The  prime  re¬ 
quirements  are  simp'icity  and  e.ase 
of  .idjustment,  since  the  operatini? 
frequency  makes  it  impractical  to 
use  a  monitoring  os<'illoscoiie  diir- 
inif  tune-up.  Several  tyiws  of  phase 
miHlulators  have  tieen  built  for  this 
transmitter  and  tried  with  varyinir 
dejrrees  of  success. 

The  one  in  use  at  present  makes 
use  of  a  network  similar  to  the  one 
use<l  at  the  output  of  the  transmit¬ 
ter  to  convert  p-m  into  a-m.  Since 
this  network  is  a  linear,  bilateral 
device  it  can  be  used  equally  well 
for  convertinir  a-m  to  p-m.  It  is 
only  necessary  to  feed  two  non- 
adjacent  terminals  of  the  network 
with  amiilitude-mixiulated  sivrnals 
havinir  the  |>rojM*r  r  f  and  video 
Jihase  relationships  Krom  the 
other  two  ti*rmina's  one  can  then 
obtain  two  sii'uals  of  substantially 
constant  am|>litude.  but  jihase  mod- 
ulateil  m  opjMisiti-  dirtvtions  liv 
etjual  amounts.  This  is  evactly  the 
result  desireil.  and  it  comes  aliout 
when  the  two  amjditude-modulated 
injuit  voltaees  are  '.Ml  deirrees  out  of 
r-f  jdiase  and  1X0  ileitrees  out  of 
video  Jihase  with  each  other.  The 
total  linear  m<Hlulation  ranpe  of 
thi.'  arranifement  is  alxiut  50  de- 
irree.*,  so  that  in  order  to  obtain  a 
5.'t0  me  pha-e-shift  versus  video- 
voltajre  curve  line.ir  o\er  the  n»*ces- 
sarv  •  t5-dev’ree  ranire,  it  is  neces¬ 
sary  to  ojierate  the  phase  modu¬ 
lator  at  half  the  final  frwjuency,  or 
at  -65  me. 

Fiyure  6  is  a  block  diatrram  of 


FIG.  7  CroM  ■•ctlODS  ol  •sp«rlin*DtaI 
phas*  modulator  tub* 


this  2<ir>-mc  twin-channel  phase 
motiulator. 

Special  Modulator  Tube 

To  obtain  in  jiractice  the  jire- 
cise  phase  relationshijis  required 
at  the  injiut  to  the  network 
of  the  Jihase  modulator  ju.st  de- 
scrilied.  a  rather  involved  tuninjr 
jirocedure  must  be  used.  In  order  to 
obtain  a  still  .simjiler  modulator,  a 
sjiecial  twin-channel  phase  motiu¬ 
lator  tulie  has  been  develojH'd  which 
doe.s  the  entire  job  in  one  tube  and 
requires  virtually  no  alijtnment. 
Fijr.  7  is  a  cross-sectional  diajrram 
of  such  a  tulie. 

A  fan-shajied  electron  beam  of 
rectanitular  cross  section  falls  on 
two  diagonal  collei-tor  plates  which 
are  .separated  by  a  ground  plane. 
The  U>am  is  intensity  mtxiulateii  at 
the  carrier  fnsjuency  and  is  elec¬ 
trostatically  deflected  laterally  by 
the  video  motiulation.  Sideways  de- 
llection  of  the  beam  causes  the 
jioint  of  electron  impinjfement  on 
one  ctillector  plate  to  move  forward, 
thus  shorteninjr  the  transit  time. 
.■\t  the  same  time  the  jioint  of  elec¬ 
tron  impinitement  on  the  other 
jilate  moves  backward,  increasinir 
the  transit  time  to  that  jilate.  Two 
sejiarate  outjiut  circuits  tuned  to 
the  carrier  frequency  are  then  con¬ 
nected  to  these  two  collector  jilates. 
and  the  two  outjiut  siirnals  are  thus 
Jihase  modulated  in  ojiposite  tiirec- 
fions  by  the  video  input.  The  modu¬ 
lation  characteristic  can  be  line.-ir 
or  curved,  dejiendinir  ujion  the  con- 
fiKuration  of  the  collector  plates. 

Several  of  these  sjiecial  jihase- 
modulator  tubes  have  been  built 
anil  successfully  demonstrated. 
However,  the  ma.yimum  r-f  power 
outjiut  that  has  thus  far  been  ob¬ 
tained  from  any  of  them  has  been 
in  the  milliwatt  region,  and  they 
have  not  liiHui  us  d  in  the  transmit¬ 
ter  because  of  all  the  extra  ampli- 
tlcat.ion  involved.  If  such  a  tube  can 


be  built  to  deliver  on  the  order  of 
one  to  ten  watts  into  each  channel, 
the  problem  of  a  really  simple  phase 
modulator  for  pha.se-to-amplitude 
television  transmitters  should  be 
completely  solved. 

Overall  Transmitter  Operation 

The  develojimental  150-watt 
transmitter  has  been  as  stable  in 
ojieration  as  any  other  tyjie  of  uhf 
television  transmitter  and  has 
ifiven  consistent  service.  The  mea.s- 
ured  overall  video  response  is  flat 
within  1  db  to  4.8  me,  the  modula¬ 
tion  linearity  is  jtoikI,  and  the  hori¬ 
zontal  resolution  of  the  radiated 
picture  is  better  than  400  lines. 

The  Jihase  miululator  is  at  pres¬ 
ent  the  weakest  link  in  the  chain, 
and  reijuires  about  twenty  minutes 
of  warm-uj)  time  to  completely 
settle  down  to  drift-free  operation. 
.\fter  this  jieriml,  however,  the 
transmitter  will  ojierate  over  a  nor¬ 
mal  eijfht-hour  day  with  only  occa¬ 
sional  monitoring- 

The  real  value  in  the  jiha.se-to- 
amplitude  modulation  system  lies  in 
its  ability  to  jjo  to  very  hiirh  power 
levels.  The  added  complexity  of  the 
system  can  hardly  be  justified  at 
levels  where  modulation  power  can 
be  easily  obtained  by  conventional 
means.  For  broadcast  transmitters 
the  savings  in  physical  size,  over¬ 
all  efliciency,  and  initial  cost  do  not 
ordinarily  become  evident  below 
five  or  ten  kilowatts.  The  150-watt 
uhf  pha.‘e-to-amp!itude  television 
transmitter  on  the  other  hand  is 
about  the  same  physical  size  and 
only  siiKhtly  more  complex  than  a 
I  (inventional  jtrid-modulated  trans¬ 
mitter  of  the  same  power  level.  It 
would  then  ajijH'ar  that  the  system 
would  have  distinct  advantaires  for 
use  in  uhf  television  transmitters 
aUive  500  to  1.000  watts. 

The  work  desi-rilied  in  this  pajier 
has  iM'en  carried  on  at  the  Stanford 
llese.arch  Institute,  Stanford,  ('ali- 
fornia,  as  a  jiortion  of  a  uhf  tele¬ 
vision  nrojrram  sponsored  by  .lohn 
11.  I’oole,  owner  of  exjierimental  sta¬ 
tion  KM2X.\Z  in  I.onK  Heach.  Cali- 
foniia. 
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Electionic  Control  of 
- ANESTHESIA 


Hraiii  potent iul'.  v^lileli  inereax*  a.'  ane>tliecia  tle- 
^rea^es.  are  iiite^rate«l  ami  ainplifieii  to  fire  tli\ratron 
tliat  aetiiates  one-stroke  eleetrie  pump  for  feeiliii*:  more 
anesflietie  to  patient  to  maintain  ile^ire!  ilejiree  of 
anesthesia  ihirin^  an  operation 

By  REGINALD  G.  BICKFURD 

HlfCtrftrurtphnUn/rnph’i 

l/.i.M,  r/,Mir 


Thk  TKCHNiQn:  of  production 
of  anesthesia  at  first  sitrht 
may  appear  to  be  far  removed 
from  electronic  problems  and  in¬ 
terests.  Actually,  this  is  not  so. 
Tho.se  engineers  who  are  versed  in 
the  theory  of  servomechanisms  will 
have  a  yood  background  for  the  un¬ 
derstanding  of  some  of  the  funda¬ 
mental  problems  of  anesthesia  and 
the  attempts  that  have  been  made 
recently  to  solve  them  by  electronic 
means. 

The  anesthetist,  in  the  course  of 
jriviny  an  anesthetic  ajrent,  receives 
a  continuous  flow  of  information 
from  his  sen.se  orjrans  teyes,  ears 
and  hands)  which  he  inteKrate.s 
and,  in  the  lijtht  of  previous  experi¬ 
ence,  utilizes  to  form  a  judirment  of 
the  patient’s  depth  of  anesthesia. 
He  compares  this  estimate  with  a 
known  standard  dejith  of  anesthesia 
which  the  surjreon  requires  for  the 
,  particular  staye  of  the  operation, 
and  then  he  takes  appropriate  ac¬ 
tion  to  increa.se  or  to  decrease  the 
anesthetic  concentration. 

The  servoenyineer  will  immedi¬ 
ately  recofrnize  this  operation  as  a 
rather  complex  form  of  servomech¬ 
anism  with  a  human  linkage.  This 
is  an  important  concept,  for  it  leads 
directly  to  an  understanding  of 
some  of  the  defects  which  such  a 
system  might  develop.  These  are 
actually  of  two  kinds:  (11  a  failure 
to  integrate  satisfactorily  the  in¬ 
formation  received  from  the  pa¬ 
tient,  with  a  con.aefpient  erroneous 
estimate  of  anesthetic  depth,  and 
f2)  a  slowness  or  lag  in  the  system 
which  results  in  information  being 
acted  upon  too  l.ate.  The  overall  re¬ 
sult  of  the  second  defect  i«  that  an¬ 
esthesia  alternates  rapidly  between 
being  too  lieep  and  to  .  light. 

While  the  first  defect  usually  is 
seen  only  in  the  work  of  an  inex¬ 
perienced  anesthetist,  the  hunting 
defect  appears  to  tie  nresent  to 
some  extent  in  most  manually  con- 
trolbnl  anesthetic  administrations. 

An  extensive  series  of  experi¬ 
ments  on  animals*  has  shown  that 


the  electrical  activity  of  the  brain 
undergoes  a  characteristic  series  of 
changes  in  relation  to  depth  of  anes¬ 
thesia.  .Most  anesthetic  drugs  ap¬ 
pear  to  act  in  the  following  manner. 
In  low  concentrations,  such  as  would 


<1  .Wrjyo  /'uiiMi/df i<*>i 
r.  l/init* 


be  neces.sary  to  induce  a  state  of 
ligiit  anesthesia,  these  drugs  ap- 
jiear  to  stimulate  the  cortical  nerve 
cells  and  result  in  a  considerable  in¬ 
crease  in  electrical  output  over  that 
of  the  resting  state.  With  a  further 


Clinical  model  ol  torvoonettholiior,  boinq  uiod  for  admlnltlratlon  of  nitroua  ozldo- 
•thor  anotthotia  lo  pationl  on  oporatinq  labia 
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inrr*-».Hf  III  the  concentr^tiun  of  the 
arienthetir  dnijr,  thin  utimiiiatiriK 
effet  t  chaiiire*  to  one  of  ilepreimon 
of  the  eleetriritl  output  which  con- 
tiiiuen  until.  III  deep  anentheHiu.  the 
hruin  may  liecome  electrically  inac¬ 
tive.  Thu  will  be  underntiMHl  by 
reference  to  Fijr.  1,  which  shows 
the  effect*  of  twij  commonly  em- 
(iloyed  anesthetic  druirs,  ether  and 
l»-ntothal,  on  the  brain  [lotentials 
■  elect  roeru  ejihalotf  ram  >  of  the  mon¬ 
key.  The  (latterns  are  similar  to 
those  seen  in  the  human  Im-iuk 
Thus,  the  electrical  out|>ut  of  the 
brain  provides  us  with  a  simple  in¬ 
dex  of  dejith  of  anesthesia  which 
can  replace  the  estimate  resulting 
from  the  intey'ration  of  rather  com¬ 
plex  clinical  sijfns.  Since  this  elec¬ 


trical  activity  can  be  recorded  by 
relatively  sim|i|e  means  (eI*-ctrodes 
attached  to  the  stirfaci'  of  the 
scul|i)  and  can  In-  ipiantitati-d  by  in- 
tcKiation,  that  |>art  of  the  human 
linkage  in  the  servomechanism 
whiili  IS  concerneti  with  estimating' 
dei>th  of  anesthesia  can  now  be  re- 
[ilaced  by  an  electronic  circuit. 

The  next  problem,  that  of  replac- 
inif  the  error-corniuitinir  and  anes- 
thelic-administratinvr  si>b-  of  the 
'ervomechanism.  is  relativelv  sim¬ 
ple.  If  an  electromechanical  system 
IS  designed  that  will  di-liver  the 
anesthetic  aneiit  to  the  (latient  at  a 
rate  proportional  to  the  enerirv  oiit- 
I'lit  of  the  Cortex,  a  -ervoltsiii  w  ill  U' 
comi'leted  that  will  automat icallv 


maintain  a  Kiven  level  of  anesthesia. 
The  system  is  illustrated  diaKram- 
maticaliy  in  Fiir.  2. 

Details  of  Apparatus 

The  complete  apparatus  for  the 
automatic  production  and  mainte¬ 
nance  of  anesthesia  is  called  the 
.servoatiesthetizer.  It  comprises  es- 
.sentially  five  separate  units;  (1) 
electrisles  and  leads,  (2)  amplifier, 
i3>  integrator,  (1)  electromeihan- 
ical  transducer,  and  (5)  anesthetic 
reservoir  and  piston  feed  (with  va¬ 
porizer  for  ether). 

The  electrmles  which  pick  up  the 
potential  variations  from  the  scalp 
consist  of  either  small  silver  disks 
held  in  contact  with  the  scalp  by 
conductive  jelly  or  fine  needles 


which  pierce  the  .scalp  a  small  dis¬ 
tance.  Two  active  leads  and  a 
Kround  are  employed,  the  former 
beiiiK'  placed  in  the  frontal  and  o»-- 
cipital  (back)  parts  of  the  head, 
while  the  Kroiind  usually  is  hx-ated 
intermediately. 

The  amplifier  has  five  K-C  cou- 
I'led  staifes  and  is  push-|iull 
throuy'hout.  Hv  the  ii.se  of  cathixle 
dejfeneration  on  the  first  two  stavres. 
a  hiy’h  ( .Vi.iMHi  to  1 1  in-phase  rejec- 
tiiui  ratio  lan  be  obtained  which 
assists  in  eliminating'  interference, 
.'since  the  brain-wave  friHpiencies 
which  are  of  interest  for  the  con¬ 
trol  of  anesthesia  fall  between  about 
1  and  li  c.vcles  per  sivond.  it  is  a<i- 
valitay'eous  to  eliminate  most  of  the 


frequencies  outside  this  ranife.  The 
amplifier  u.sed  is  linear  between  1 
and  10  cps,  with  cutoff  at  0.5  and  30 
cps.  The  first  two  stayres  are  bat¬ 
tery-operated.  The  voltajre  amplifi¬ 
cation  emplo.ved  is  about  10*. 

The  output  from  the  power  staKe 
is  fed  to  an  inkwriter  which  traces 
the  brain  potential  onto  paper  trav- 
elinir  at  a  rate  of  I. .5  cm  per  .second. 
The  inkwriter  is  u.sed  for  monitor- 
inK  and,  if  neces.sary,  for  the  per¬ 
manent  recordintf  of  the  brain  wave 
and  heart  tracinK-s  throunhout  anes¬ 
thesia. 

A  second  amplifier-inkwriter  is 
used  to  rejfister  the  electrocardio¬ 
gram  and  is  not  directly  concerned 
in  the  automatic  production  and 
maintenance  of  anesthesia. 

The  input  to  the  intejtrator  cir¬ 
cuit  (Fi|f.  3)  is  taken  a.symmetric- 
ally  from  the  third  stane  of  the 
push-pull  amplifier.  The  sifrnal 
passes  throuirh  potentiometer 
which  is  the  main  regulator  of 
depth  of  anesthesia,  to  the  jrrid  of 
intejzrator  tube  IV  By  adjustment 
of  screen  potential  with  fi,,  this 
tub*'  is  biased  to  cutoff  in  the  ab¬ 
sence  of  an  input  siirnal.  With  the 
arrival  of  brain  jMitentials,  anode 
current  flows  in  F,  and  C,  charpres 
until,  at  a  critical  voltage,  it  is 
rapidly  discharffe*!  by  the  flip-flop 
circuit  usinjr  F.,  and  F„,  The  repe¬ 
tition  fr*'(|uency  of  the  di.scharire  is 
proportional  to  the  integrated  po¬ 
tential  output  of  the  brain,  which,  it 
will  bt'  r*‘membered,  is  the  electronic 
measure  of  depth  of  anesthesia. 
This  relationshij)  is  illustrated  well 
in  Fijr.  1,  where  the  inteirrator 
pulses  appear  above  the  correspond¬ 
ing  brain-wave  tracinpr. 

It  remains  to  discharjre  to  the  pa¬ 
tient  appropriate  amounts  of  anes¬ 
thetic  aprent  at  **ach  integrator 
pulse.  This  is  done  by  use  of  the 
pulse  to  enerifize  via  thyratron  F,  a 
mixlifu'd  el»*ctromechanical  stepping 
relay,  the  threaded  shaft  of  which 
advances  a  metal  bhx-k  which  is  in 
contact  with  the  piston  of  a  syrinjre 
containing'  ether  or  liarbitiirate  in 
solution.  The  syrinv'e  is  connected, 
throup'h  a  fine  plastic  tubing,  to  a 
vaporiz»'r  or  a  vein,  accordinir  to 
the  kind  of  anesthetic  airent  in  use. 

Operation 

When  this  system  is  in  <q>eration. 
the  anesthetic  ajrent  is  fed  to  the 


FIG.  I  -  Iniluvnc*  ol  pcnlolhol  (odium  and  othar  anotlhdia  on  oloclrooncopbalo^rom 
and  uil«qror«d  broin  potantlal  output  ol  monkny  brain.  Pkpt  ol  intoqratod  tracinq 
ooch  produco  ooo  ttroko  ol  onotthotlc  pump 
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FIG.  3  Iat*qtator  and  •Inciroranchanical  traniducnt  that  ocl  loqnihnf  to  apply 
raor*  anoctholic  when  biaia  potontlal  ol  pationi  rUo* 


animal  or  to  the  human  patient  at 
a  rate  which  varies  directly  with 
the  intesrrated  potential  output  of 
the  cortex.  A  point  of  equilibrium 
is  reached  at  which  the  rate  of  in¬ 
fusion  of  the  anesthetic  drug  bal¬ 
ances  the  rate  of  removal  or  de- 
•struction  by  the  tissues,  as  indi¬ 
cated  in  Fig.  2.  The  actual  depth  of 
ane.sthesia  at  which  this  equilibrium 
is  attained  is  dependent  on  the  pro¬ 
portionality  settings  between  poten¬ 
tial  output  of  the  cortex  and  ilo.sage. 
This  can  be  adjusted  by  gain  con¬ 
trol  jMitentiometer  W,  (Fig.  3), 
which  is  calibrated  in  terms  of 
depth  of  anesthesia. 

The  system  is  put  into  oj)eration 
by  injecting,  initially,  a  small 
amount  of  anesthetic  agent.  On 
reaching  the  brain,  the  anesthetic 
stimulates  the  cortical  neurones  and 
increases  their  electrical  output: 
this  in  turn  will  increase  the  rate  of 
administration  of  the  drug.  In  this 
pha.se  the  system  will  be  seen  to  be 
selfaugmenting  ( positive  feedback). 
As  soon  as  the  drug  reaches  the 
concentration  at  which  suppre.ssion 
of  cortical  electrical  activity  com¬ 
mences.  the  system  changes  to  a 
selflimiting  (negative  feedback) 
c.vcle.  It  is  in  this  phase  that  the 
system  settles  into  e((uilibrium  and 
will  maintain  a  depth  of  anesthesia 
which  depends  on  the  adjustment 
of  /?,. 

Homeostatic  Properties 

Because  <if  its  feedback  cycle,  the 
apparatus  has  some  of  the  prop¬ 
erties  of  a  homeostatic  system,  and 
it  teniis  to  compensate  for  factors 
which  disturb  the  equilibrium.  P'or 
instance,  if  the  atiesthetic  mixture 
is  di'utid  or  a  leak  develops  in  the 


intravenous  tube,  the  machine  auto¬ 
matically  increa.ses  its  rate  of  ad¬ 
ministration  in  an  attempt  to  com- 
jtensate  for  the.se  changes.  Complete 
compensation  is  not  attained,  since 
this  is  a  droop  variety  of  servo¬ 
mechanism  (similar  to  the  governor 
of  a  steam  engine)  in  which  a 
change  in  conditions  results  in  a 
relatively  slight  shift  of  the  system 
to  a  new  equilibrium  point.  How¬ 
ever,  the  fact  that  animals  have 
been  kept  automatically  anesthetized 
for  periods  up  to  two  or  three  days 
without  circuit  readjustment  sug¬ 
gests  that  compensation  is  adequate 
to  deal  with  the  disturbances  en¬ 
countered  in  normal  anesthesia. 

Applications 

The  servoanesthetizer  is  finding 
a  number  of  different  applications 
in  both  research  and  practical  anes¬ 
thesia.  Its  ability  to  hold  a  steady 
and  known  level  of  ane.sthesia  is 
important  in  research  work  on 
brain  function  in  the  animal,  since 
a  variable  which  in  the  past  has 
been  difficult  to  control  is  elimi¬ 
nated.  Research  in  human  anes¬ 
thesia.  :ind  more  particularly  in¬ 


vestigations  into  the  interaction  of 
various  anesthetic  agents,  also  will 
be  facilitated.  The  greatest  interest, 
however,  naturally  attaches  to  the 
application  of  the  servoanesthetizer 
to  maintain  clinical  anesthesia.  The 
control  of  the  administration  of 
ether  by  this  method  is  at  present 
under  trial,  but  early  results  indi¬ 
cate  that  smooth  anesthesia  free 
from  hunting  can  be  maintained. 

Although  automatic  anesthesia 
will  relieve  the  ane.sthetist  of  much 
tedious  work,  it  should  be  empha¬ 
sized  that  he  will  always  be  required 
to  initiate  and  probably  to  super¬ 
vise  the  administration.  Safety  de¬ 
vices  are  now  under  development 
which  will  ensure  that  when  an 
emergency  ari.ses,  such  as  operative 
shock  or  failure  of  respiration,  a 
warning  signal  is  given  and  ad¬ 
ministration  of  the  anesthetic  agent 
is  automatically  discontinued.  A 
further  development  is  the  provi¬ 
sion  of  an  adjustment  for  depth  of 
anesthesia  (K.)  which  can  be  op¬ 
erated  directly  by  the  surgeon.  This 
should  ensure  that  the  patient  is 
always  at  a  suitable  level  of  anes¬ 
thesia  for  any  particular  stage  of 
the  operation.  A  fuller  di.scussion 
of  the  problems  will  be  fminil  in  the 
original  papers^’-  ’  ’  * 
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FIG.  2  Type  of  servoloop  employod  to  maintain  domirod  Uvol  ol  anotthotia  without 
hunting 
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PHOTOMETER 
for  Election  Microscope 


<.ornTi  i«  tlrlmnint'd  li\  a  ^iiiiplr  utta<  IiiihmiI.  V  iniiltiplirr  plioto- 

IiiIm*  llir  fliiorr-f fill  loni-in}'  -rnfii  aiul  lieam  is  iiniiratiMl  l»_v  a  micro- 

.iiiiin«-t«‘r.  ''iMfial  rirciiil*  proWft  tli*-  in«-t»‘r  1110x1*1111*11!  iliiriii^  »*xposiir«*  to  strong  light 


All  electron  tnicru.Hcoix-s  incorp<j- 
,rate  a  Huorejn  eiit  .ncreen  located 
I’lote  to  the  |)hototrra|ihu'  plate  for 
the  puriKine  of  viiOializinir  anil 
f<K-u«intf  the  electron  imatre.  To 
make  an  expusiire,  the  screen  is  dis 
placed  and  the  electron  tK*am  is  al¬ 
lowed  to  fall  dir<*<tl.v  u|M)n  the 
photo^rraphic  eniul-ion. 

The  usual  method  of  deierminiit}.' 
the  projHT  exposure  has  been  to  try 
to  make  alt  inteliixent  iruess  of  the 
intensity  hy  judK'intr  the  hriuhtness 
of  the  tluoresceiit  imatre.  In  prac¬ 
tice  this  procedure  is  not  reliable 
and  results  in  a  considerable  varia- 
'lon  in  the  exposure  of  the  plates. 
It  was  dis'ided  to  try  some  type  of 


Ih  liii'.tti  ..ft  vkotk  p*  i  fornirt! 
with  thf  StM'r's 

\f«*iiil«'  l’>irrK>  4  «»itititt*iiit<iti  Th»*  I’tii- 
i.f  Vt--inu*  I>«*»irv  rr«»J 

■  1S..N  ft.  .  t,*f  \  V 


BY  FRANCIS  W.  BISHOP 

ifrvftrtment  of  Rothatum  Itiolnfji/ 

Thf  (  HUrmity  of  Roch^ntrr 
School  of  iffdiciHr  ami 
Rochf  .'^trr,  S  J 

phutosi-n.sitixe  device  to  measure  the 
lij-'lit  from  the  .scie.n  of  th«-  tyiie 
KMl'  electron  microscope  in  order 
to  obtain  more  consistent  results. 

The  liy'ht  from  the  lluore.scent 
screen  at  the  intensity  normally 
used  for  an  exposure  is  weak  and 
ordinary  jihoto  ells  are  inadeijuate, 
unless  a  fairi.  .sensitive  ifalvanom- 
efer  is  iiseil.  The  briifhtnes.s  of  the 
screen  wi  I  vary  over  a  wide  ranjre 
diirinj.'  the  exploration  of  a  speci¬ 
men,  particularly  in  microscopes 
cmiilovinjr  the  biased  >run.  Because 
the  pickup  device  miirht  he  e.x[)osed 
accidentally  to  stronir  artificial  UkIU 
or  even  da>livtht,  it  is  juissible  for 
the  output  current  from  a  photo¬ 


tube  to  use  to  a  value  dangerous  to 
a  sensitive  meter. 

It  was  found  that  the  tyix*  1*31  A 
multiplier  phototube  would  Kive  a 
satisfactory  output  when  mounted 
externally  in  a  position  to  receive 
liL'ht  from  the  fluorescent  .screen. 
To  avoid  the  use  of  a  delicate  meter, 
a  '^elf-Iimitinjf  balanced  vacuum- 
tube  voltmeter  output  staire  was 
added  to  the  electron  multiplier. 
The  input  circuit  of  this  final  sfage 
includes  a  resistor  R  in  series  with 
the  anode  of  the  phototube.  .A  Volt¬ 
aire  IS  developed  across  this  resistor 
when  the  phototube  is  illuminated, 
and  the  vacsium-tube  voltmeter  is 
used  to  measure  this  xoltaire.  The 
circuit  components  are  mounted  in 
a  small  chassis,  which  was  dosiirned 
to  til  into  a  space  avai'ahle  inside 
the  microscope  cabinet. 

Design  Details 

The  '.*31 A  phototube  reiiuires  a 
■supply  of  some  1,250  volts.  The 
power  source  is  made  in  two  sec¬ 
tions;  the  first  is  a  l,0oo-volt  pack 
to  supply  the  dynode  voltapes,  while 
the  second  is  used  to  furnish  the 
250  volts  between  the  final  dynode 
.md  the  anode.  This  last  voltaire 
-I'urce  is  also  used  to  operate  the 
\acuum-tube  voltmeter,  which  con- 
-ists  of  two  »>J7  tubes  operating 
with  about  45  volts  on  the  plates 
and  about  2.5  volt.s  negative  Krid 
tiias.  The  jrrids  are  connected  to 
the  two  ends  of  the  resistor  R, 
which  is  in  series  with  the  plate  of 
the  931A  phototube.  When  current 
flows  throuKh  this  resistor,  a  volt- 
aire  drop  occurs  and  one  of  the  6J7 
tubes  draws  less  current,  producing 
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The  pholometer  component*  are  mounted  inside  the  microscope  housing.  Arrow  points  to  the  brass  crlinder  encloilaq  the  multiplier 
phototube.  Both  the  meter  and  the  clock  mounted  at  let!  are  illuminated  Tla  plastic  rods 


an  iiiinalain.-*,“  in  the  plate  circuit. 
A  0  2IIII  microampere  meter  be¬ 
tween  the  plate-s  mea.'Uire.s  this 
unljalaitce.  When  the  signal  approxi- 
mate.s  1$  volts,  the  6J7  reaches  cut- 
olT,  and  beyonil  this  point  there  is 
no  increase  in  the  meter  deflection. 

With  no  liylit  on  the  phototube, 
and  a  rouKh  balance  obtained  with 
/».,  the  meter  is  set  to  zero  with  f\... 
Then  with  :?  volts  or  more  applied 
to  resi.^tor  I!  ,  the  meter  is  set  to 
full-scale  dellection  by  means  of  the 
control  /f,.  This  completes  the  cir¬ 
cuit  adjustments. 

The  m*-ter  is  mounted  on  the 
panel  of  the  micro.scope  just  below 
the  cliK-k,  and  a  pilot  lijjht  is  ar¬ 
ranged  with  plastic  conductors  so 
that  both  the  meter  and  the  clock, 
which  has  a  sweep  second  hand,  are 
illuminated.  Thi.s  is  a  convenient 
arrangement  Ix^cause  timing  of  the 
exposure  is  done  by  this  clock.  The 
control  panel  lights  of  the  micro¬ 
scope  are  turned  off  during  an  ex¬ 
posure  since  a  small  amount  of  light 


from  this  source  may  reach  the 
phototube.  The  room  light  switch 
on  the  panel  of  the  micro.scope  is 
wired  so  that  only  when  the  room 
lights  are  off  is  the  photometer 
energized,  making  its  operation 
more  or  less  automatic. 

The  phototube  is  mounted  exter¬ 
nally  on  the  microscope  column  at 
the  top  edge  of  the  left-hand  view¬ 
ing  window  as  shown  in  the  photo¬ 
graph.  It  is  protected  by  a  brass 
tubing  in  which  is  milled  a  narrow 
slit  oriented  in  such  a  way  that  it 
picks  up  light  only  from  that  por¬ 
tion  of  the  tluore.scent  .screen  upon 
which  the  useful  image  falls.  This 
arrangement  insures  accuracy  at 
any  magnification. 

Using  the  Instrument 

When  the  image  of  an  opaijue 
specimen  covers  a  large  part  of  the 
field,  some  judgment  must  tie  exer¬ 
cised  in  determining  the  proper  ex¬ 
posure  from  the  deflection  of  the 
meter  but  a  few  trials  will  calibrate 


the  unit  for  almost  any  condition. 
For  most  of  our  work  the  light  in¬ 
tensity  is  adjusted  to  a  jiredeter- 
mined  reading  of  the  meter  by 
means  of  the  conden.ser  lens  control 
and  a  constant  exposure  time  is 
used.  If  illumination  from  unwantiul 
sources  is  excluded  the  phototube 
may  be  mounti-d  in  any  convenient 
position  and  the  light  fiom  the 
.screen  brought  to  it  by  means  of  a 
plastic  rod. 

The  use  of  this  attai  hment  to  the 
idectron  microscope  has  resulted  in 
extremely  uniform  exposures.  The 
elimination  of  guesswork  in  the  ex¬ 
posure  does  away  with  the  loss  of 
otherwise  useful  plates  and  greatly 
simplifies  the  making  of  prints  or 
enlargements  from  the  negatives. 
The  location  of  the  phototube  near 
the  top  of  the  window  does  not  in¬ 
terfere  with  visual  observation  of 
the  fluorescent  .screen  from  this 
side.  Experience  with  the  device 
for  some  two  years  has  proved  its 
practicability. 
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Microwave  Diffraction  Charts 


I'll#*  ratliiiFi  #»f  til#*  firrt  Fr»*Mi<*l  /<in#*  ut  varitiiis  <li^tan(‘(^  fr#>m  tin*  iieare>l  t#‘riuiiial  entl 
of  a  iiii#Tov%a\#*  r#*lav  #*oijrM*  I'aii  h#*  «lt*teriiuiit*4l  from  one  iionio^ram.  "Ihe  ailjii^teil 
(liolanee  r(*<|iiir#*«l  in  FreMiel  zone  <'alf'iilation*>  ir^MlioHii  in  the  >e#'on<l  ali;:nnient  i-liart 


By  EARL  D.  HILBURN 

A9*iAtnnt  Knotnfrr  WitAl. 

7  he  K%rntnif  Xfar  itrwulrtiBttng  t  o 
it  t 

MICROWAVK  HKiNALS  OVor 
liiit*-of-«ijfht  rours«M  are 
frequently  oijserved  to  depart 
eonniderably  from  the  free-space 
predictions. 

Variations  from  free-space  cal- 
culat  ions  are  due  to  comhinations 
of  refraction  and  dilTraction  ef- 
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fect.H,  ns  well  as  occa.Hiona!  ab¬ 
sorption  condition.^  due  to  rain, 
.snow  or  fojr  Of  these  factors, 
all  hut  diffraction  vary  with 
weather  conditions  and  combine 
to  form  the  diurnal  and  seasonal 
variations  noted  in  point-to- 
point  relay  services. 

Althoutrh  considerable  infor¬ 
mation  is  available  in  the  liter¬ 
ature  to  enable  the  enifineer  to 
pre«lict  with  fair  accuracy  the 
sitrnal  strength  under  iriven  con- 
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ditions  of  temjH-rature  and  per- 
centaKe  of  water  vapor  in  the 
atmosphere,  the  usual  practice  is 
to  allow  certain  empirical  mar¬ 
gins  of  safety  or  fadinir  factors 
based  on  lonK-term  ob.servations 
of  relay  signals  at  various  fre¬ 
quencies.  Dilfraction  effects,  un¬ 
like  tho.se  as.sTX’iated  with  refrac¬ 
tion,  do  not  chanire  with  time  and 
weather  conditions  but  are  de¬ 
termined  by  the  choice  of  o[)er- 
atinjr  sites  and  the  interveniriK 
terrain.  As  the  course  line  clear¬ 
ance  is  readily  determined,  and 
frequently  is  a  factor  under  the 
engineer's  control,  diffraction 
factors  are  of  practical  interest 
in  most  microwave  relay  instal¬ 
lations. 

Fresnel  Zone 

From  diffraction  theory.'  when 
a  wave  strikes  an  intervening 
object  a  spherical  wavefront  ra¬ 
diates  from  the  edge  of  the  ob¬ 
struction.  The  field  intensity  at 
any  iM)int  beyond  the  obstruction 
is  thus  deiKuident  upon  the  vec¬ 
tor  sum  of  the  direct  and  .scat¬ 
tered  wavefronts  reai’hinjr  the 
receiver.  A  Fresnel  zone  may  be 
defined  as  .a  circular  zone  about 
the  direct  path  at  such  a  radius 
that  the  distance  from  a  point 
on  this  circle  to  the  receiving 
point  has  a  path  lenjrth  that  is 
some  multiple  of  a  half  wave- 
ll•n^.'th  lonjzer  than  the  direct 
path.  Hence,  aecordinjr  to  Fres¬ 
nel's  Zone  theory,  all  the  even- 
nutndered  zones  will  send  wave- 
fronts  to  the  receiver  in  opposite 
phase  to  all  those  from  odd- 
numbiTed  zones. 

The  elfective  field  intensity  at 
the  nveiver  will  rise  and  fall 
above  and  below  the  frc-e-space 
value  as  the  scattered  waves  al¬ 
ternately  reinforce  and  cancel 
(continued  on  p  114) 
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CINCH  CONNECTOR  PLUGS 


AND  BATTERY  SOCKET  PLUGS 


u 


Let  CINCH  solve  ' 
YOUR  plug  problems 

\  *  Many  types,  laminated  and  molded. 

\  *  Standard  and  special  pin  lengths  and  sizes  (diameters). 

\  *  Battery  socket  plugs  to  N.B.S.,  A.S.A.  and  R.M.A.  Standards. 

%  *  Plugs  supplied  with  or  without  shell  covers. 

%  *  Hi-speed  volume  production — immediate  delivery. 

Of  course,  CINCH  has  mating  sockets  for  all  plugs. 


MoM*4l.  e  pr0mg  fabivt) 
II  prNf  IO«l«w) 


CINCH  STANDARD  Electronic  Components 
.  .  .  available  at  all  leading  jobbers  — 
everywhere. 


Cinch  BIanufacturing  Corporation 

1026  South  Homan  Avo.,  Chicago  24,  Illinois 
Subsidiary  of  Unitod-Carr  Fettonor  Corporation,  Cambridgo,  Mass. 


Microwave  Diffraction  Charts  (Continu*d)‘ 


thf  ilinrt  wuvr.  'I'hf  eutTjry 
iraihinK  thf  rfifivfr  frum  u 
Kivfii  Ziiiif  is  pr(i|Hirtionul  to  thf 
art-a  of  that  zotif  aiui  iiiversfls 
propurttonai  to  thf  ilistancf  from 
ttif  rtvfivfr.  As  thf  width  of  thf 
riiik’s  making  up  thf  zonfs  df- 
iTfasfs  rapidly  as  thf  ra<lius  of 
thf  firflfs  iiKTfasfs,  thf  first 
ffw  zoitfs  are  the  only  onfs  of 
utiy  practical  importance  in  dif¬ 
fraction  studies  of  radio  waves. 

It  has  U-fii  stated*  that  a  itood 
"ptical  path  for  microwave  trans¬ 
mission  IS  one  with  full  first- 
Kresnel-zone  clearance.  With 
such  an  optimum  j>ath  the  sijf- 
nal  streiik'th  at  the  receiver  (ex- 
cluilin>r  meteorological  effects)  is 
somewhat  better  than  free  space 
values  due  to  the  fact  tliat  the 
phase  shift  alon>f  a  line  from  the 
transmitting  antenna  to  the  top 
of  the  obstruction  and  from 
there  to  the  swond  antenna  is 


about  one-half  wavelength  great¬ 
er  than  the  phase  shift  of  the 
direct  path  and  some  siKnal  re¬ 
inforcement  is  obtained. 

FiKure  1  indicates  diri*ctl.v  the 
radius  of  the  first  Fresnel  zone 
as  a  function  of  distance  and 
o|H*ratinK  frequency.  The  con¬ 
struction  shown  assumes  a  plane 
wave  (that  the  spherical  wave 
has  expanded  to  the  point  where 
the  front  is  fiat  over  the  diam¬ 
eter  of  the  diffraction  zones). 

The  result*  jriven  by  this  chart 
hold  true  only  if  the  obstruction 
is  very  close  to  one  end  of  the 
course.  For  accurate  results  at 
any  point  alonK  the  path,  the  set- 
tinK  on  the  distance  scale  should 
be  adjusted  in  terms  of  the  re¬ 
sults  Riven  by  FiR.  2.  This  en¬ 
ables  the  retardation  on  both 
parts  of  (the  circuit  to  be  taken 
■into  account.  FiRure  2  is  a  sim¬ 
ple  recipriK-al  nomoRram  and.  as 


the  scales  are  linear,  they  may  be 
multiplied  by  different  decimal 
factors  as  required. 

For  example,  to  find  the  clear¬ 
ance  required  for  a  Rood  micro- 
wave  path,  assume  an  operating 
frequency  of  7,000  me,  a  total 
course  length  of  11.5  miles  and  a 
principal  obstruction  3  miles 
from  the  transmitter. 

A  line  connecting  3  and  8.5 
on  the  outside  scales  of  Fig.  2 
gives  an  adjusted  distance  of 
2.2  miles.  Connecting  this  point 
with  7,000  me  on  Fig.  1  shows  a 
required  clearance  of  40  feet  at 
the  |M)int  in  question. 

In  addition  to  determining 
easily  the  requirements  for'  a 
good  optical  path,  these  align¬ 
ment  charts  permit  making  quan¬ 
titative  studies  of  signal  in¬ 
tensity  conditions  under  various 
diffraction  conditions  including 
grazing  or  even  badly  obstructed 
courses  where  the  receiver  may 
be  in  a  shadow  area. 

The  principal  course  obstruc¬ 
tion  should  be  plotted  showing 
the  projected  area  normal  to  the 
direct  course  between  stations. 
The  Fresnel  zones  should  be 
drawn  in  as  circles  about  the  dot 
representing  the  course  path,  the 
radii  being  obtained  from  the 
charts,  t While  the  nomograms 
show  only  the  first  zone  radius, 
values  for  higher-order  zones 
may  be  obtained  by  multiplying 
the  indicated  value  by  the  square 
root  of  the  number  of  the  zone 
Ihmiir  considered.) 

Having  drawn  the  zone  areas, 
with  respect  to  the  masking  ob¬ 
struction,  the  net  field  intensity 
may  be  obtained  l>y  integrating 
the  area  of  the  exposed  zones. 
This  can  be  accomplished  graph¬ 
ically  by  means  of  the  Cornu 
spiral."  In  this  manner,  the  de¬ 
parture  from  free-space  values 
may  be  accurately  estimated  for 
any  course. 

Rfa'HiE.vcr:* 

m  <'h»rlf«  K  Mayers.  'Thi-  Oif- 
frattton  of  I>lprht.  X-Itay.*«  arxl 
rial  l*artlcJe»’',  J  \V.  {•Mward.H  Co, 
1949. 

(2)  Kenneth  HulllnKton.  Hadio  Prop* 
aaatlon  at  Kr»‘guenrie>»  AlK)ve  SO  mo, 
lV.»r.  IRF.  ty  p  t.l22.  Oi't.  1947. 

(3)  i"  H  Hurrow«  and  S.  S  AtwtN.d, 
■  Kadii»  Wave  Propagiitlon,’*  At'ad»‘nilo 
Pre^!»  Inc  ,  1919, 
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]Mall(U’v  4-Walt  Wire  Wound  Coiilrol . . . 


Retittance  Range 

uliiii  III  To.'XNl  iiliiiis  (liticar  ta|»T). 
''laiiilaril  toli-raiirf  ihi'i. 


Shaft  Rotatian 

liital  roialiHti  1°.  F.Hf<  li\»*  pits  Iriral 
roidtioM  27**°. 

Available  Tapert 

l.itiiMr  la(KT  i«  'taii'laril.  Sfvrial  nmilii- 
natii>ii>  can  U-  'ii|>|)licil  a-  recjinml. 

Shaft  Design 

Sliatl'  to  take  all  'lainlanl  knuli-.  ''Inllrtl 
for  'crf»  ilruiT  aiijii'lnieiit  nr  liatnl 
knurl  » In-re  rt-ijuirol. 


for  ru^^ed  service 

Kx|H*rien»-«*  in  n'rrivrrs  ainl  oiImt 

(M]ui|iin(‘nt  NsluTe  ojKTatin*;  n*(juir«*rii«‘iils  art* 
partifiilarlv  fritical  ha.x  *lfin<»ii.>‘lratnl  iht* 
l(*iifl  tn»iil»lt*-fr*‘f  stTviff  t»>  Ik*  t*x|M*ctnl  frtiin 
Malittrv  win*  wouikI  tonlrols. 

I*n*cisi<»ii  wiii<iin^.  <liiral»lt*  ctmlafls,  and 
stiinlv  tl«*si^n  all  t'ontrilnilt*  to  llit*  loii^  lilt*, 
su|tt*rior  |•**rlortllall(■t*  aii<l  <lt*|)t*inlal»lt* 
iiniiormily  lor  wliitli  Mallory  (•oin|K»iu*iits 
an*  known. 

iVoilintion  sanij*lt*s  ami  foin|>lt*le  tn  linital 
(lata  an*  available  on  n*(jut*>-it. 


Television  Tuners,  Special  Switches,  Controls  and  Resistors 

SERVING  INDUSTRY  WITH 

Capacitors  Contacts 

Controls  Resistors 

Rectifiers  Vibrators 

Special  Power 

Switches  Supplies 

Resistance  Welding  Materials 
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TUBES  AT  WORK 

Including  INDUSTRIAL  CONTROL 

Edited  by  VIN  ZELUFF 


Motor-Controlled  Charqer  116 

Semiautomatic  Darkroom  Timer  .  118 

AC  Voltmeter  ior  Built-In  Instrumentation  . . .  152 

R-P  Heats  Combustion  Furnace  .  160 

Plug  In  Amplifier  Card  168 

Boiler  Combustion  Control  .  176 

Video  Yardstick  178 

Community  TV  Antenna  System  182 


1!>  T  A  IlKNII^M 

)-•'  . . .  llinrrr,.,,l 

//»!»»  f  ftir.i  t*it 


Ft  1 1  V  M  KiMVTic  cIiart-'inK'  at  a  a  v<>lta>?«‘  liriipurtioiial  to  the  cur- 
mtutaiil  lull  ani|M'ri"<  |irn\iil>'il  ri'iit.  The  wave  shape  varies  from 
for  a  hank  of  riii  tuo-volt  slora/e  a  ipiarter  uave  to  somethin)?  less 
eells  liy  a  eireuil  i-mployinv'  a  \V,  1,.  than  a  half  wave. 

1172  thvratron  as  reetitier  and  The  averaire  value  of  voltatre  is 
I  harv'er  with  a  motor-driven  rhtsi-  kept  to  I  volts  hy  the  motor.  The 
stat  for  tihasin)f  eontrol.  Voltaire  is  ihanired  to  .steady  d-e  hy 

Figure  I  shows  the  means  for  de-  The  output  of  this  filter  is  ap- 

I IV  III)?  motor  eontrol.  The  eharirin):  plied  to  the  )rrids  of  two  type  2ho0 
I  III  rent  Mow  s  throu|.'h  /i  developiii).'  Ihvralroiis,  The  yM'id  volta)fe  for 


riC  I  Bailviy  charqst  u>«t  mold  drivan  rhaotlat  lo  conitol  currant 


each  tula*  is  controlled  hy  a  jaiten- 
tiometer.  The  relays  in  the  plate 
eireuits  of  the  2l)5(»’s  o|)erate  the 
phasinvr  motor. 

When  the  eharirinif  current  is  tiai 
'mall,  lioth  relays  are  closed,  the 
motor  is  eiierirized  and  turns  the 
lihasinK  control  rheostat  to  increase 
current.  The  >?rid  voltaKe  of  i’,  is 
adju.sted  to  e.xtink'uish  the  tulte 
when  the  charifiri)?  current  is  he- 
tween  l.li  and  2  amp.  When  only 
/if.',  is  enerirized,  the  motor  is  dis- 
connticted  from  the  line  voltaire.  -As 
the  char)fin)r  current  increases  diu 
to  chan)?es  in  hattery  volta):e,  I’ 
exfinyuishes  opening  Uh.'..  This 
closes  the  motor  circuit  and  the 
phasinif  control  is  turned  to  de¬ 
crease  current. 

The  wattaye  ratiii)?  of  li,  must 
he  hi)fh.  When  current  Mows  for  IHI 
ileyMees  the  power  in  //,  is  Sit..') 
watts. 

When  .S  is  pressed,  lit.'  and  IIH, 
close.  Relay  /»/,',  applies  line  volt- 
a)?e  throujfh  one  si-t  of  contacts  and 
holds  throiiKh  the  other.  Relay  /I’f.’, 
applies  11.5  volts  to  the  primary  of 
th«-  plate  transformer  throu)?h  the 
timer  switch  and  holds.  The  five- 
minute  timer,  which  starts  when 
relay  /if,',  closes,  delays  a|)plication 
of  plate  volfaye  to  the  W.l,.  t')72 
until  the  cathixle  attains  operatinir 
temperature.  When  the  timer 
' witch  closes,  full  plate  voltay'e  is 
applied  to  the  fhyratrons  and  /if,' 
and  /if,',  close  with  the  motor  in 
minimum  charyiii).''  current  posi¬ 
tion. 

The  motor  turns,  increasing  cur¬ 
rent  to  lietween  l.tt  and  2  amperes. 
I'he  system  m.iinfains  2  amp  within 
I  10  amp.  To  improve  the  sensitiv¬ 
ity  of  the  thyratron  relay,  :i  diode 
is  connected  across  it.  The  diode 
reiluces  the  cemf  of  the  relay  coil 
a-  thyratron  [ilati-  current  is  de- 
creasiii)?.  For  increasinvr  plate  cur¬ 
rent,  the  diisle  is  noncondiicf ill)?. 

.As  the  hattery  voltaye  rises  and 
the  drop  across  the  internal  resist¬ 
ance  decreases,  the  W.  1,.  1)72  con¬ 
ducts  loiiyer  over  the  half  cycle  to 
maintain  2-ampere  avera)fe  current 
and  the  phasiii):  rheostat  decreases 
toward  zero.  Limit  switch  fi  is 
placed  so  that  the  motor  will  do-, 
it  when  the  batteries  are  fully 
charrred.  This  switch,  in  .'cries 
with  the  holding  contacts  of  /if,', 
releases  the  relay  and  n-moves  the 
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KESTER 

Solder 


TV— the  nation's  iastest  growing 
business  demands  the  nation's  num¬ 
ber  1  solder.  Kester  "Resin-Five" 
Core  Solder,  formulated  especially 
for  TV,  will  out  perform  any  solder 
of  the  rosin-core  type  It  easily 
solders  such  metals  as  brass,  zinc, 
nickel-plate,  copper,  and  ferrous 
alloys. 


MADE  ONLY  FROM  NEWLY  MINED 


GRADE  A  TIN  AND  VIRGIN  LEAD 


"Resin-Five"  flux  is  more  active 
and  stable  than  any  other  rosin- 
type  flux.  Yet  it  is  absolutely  non- 
corrosive  and  non-conductive. 


FSil  IKHNKSl  SIANUAl-.Send/or  YourCopy 
of— SOLDER  and  Soldering  Technique. 


Kester  Soldier  Company 

4204  Wrightwood  Avpnu^  •  Chicago  39,  Illinois 

Npworli.  Naw  Jprtpy  •  Rrontford.  Conada 


ttOH 


Kester  "Resin-Five"  Core  Solder,  which  is  avail¬ 
able  in  the  usual  single-core  type,  can  now 
also  be  had  in  a  3-core  form 
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THE  FR(t\T  rOTER 


Mkttal  1o(*s  due  to  corrosion 
or  erosion  in  tanks,  pipes, 
pressure  vessels  and  other  proc¬ 
ess  e<4uipment  is  determine<i  by 
the  AudiRatre.  It  replaces  older 
methods  of  insi>ection,  such  as 
drillin/  a  hole,  caiiperinR  the 
wall  thickness  and  reweldinR. 

The  instrument,  manufactured 
hy  Hranson  Instruments  of 
Stamford,  Conn.,  uses  an  X-cut 
(piartz  crystal  to  Renerate  ultra¬ 
sonic  waves  from  0.65  to  2.0  me. 
The  o.scillator  that  drives  the 
crystal  is  fre<iuency-modulated 
over  a  small  increment  at  an 
audio-frequency  rate.  When  a 
thickness  resonance  is  loi-ated 
within  the  miKlulated-fre<iuency 
raiiRe,  an  audible  indication  is 


provided  in  headi>hones.  Full  de¬ 
tails  of  the  technicpie  appeared 
in  Ki,K(TROnu's  for  January, 
l‘.t4d,  paRe  88. 


line  vrtltaRe,  openinR  all  relays. 
With  fiH,  and  liH  open,  the  motor 
reverses  and  runs  to  the  end  of  its 
travel  cloainR  limit  switch  S,.  Re¬ 
lay  Hh',  has  an  extra  set  of  contacts 
to  short  out  S,  and  the  motor  runs 
when  the  charRer  is  aRain  turntsl 
on. 

Standby  button  S.  provides  for 
stoppinR  the  charRinR  without  hav- 
iriR  to  wait  for  the  five-minute 
timer  t)efore  resuminR  (»i)eration. 
This  button  breaks  the  holdinR  »'on- 
tact  for  Rh',.  Switch  S,  has  a  .seconil 
make  contat  t  to  reclo.se  HR,  to  con¬ 
tinue  charRiriR  Switch  .S’,  is  pro¬ 
vided  to  shut  oil  the  charRer  before 
the  end  of  the  cycle.  This  switch 
breaks  the  holdinR  contact  of  HK„ 
actinR  in  the  same  manner  as  .S,. 

To  charRe  any  desired  combina¬ 
tion  of  the  fu.-  Rroiips  of  batteries, 
the  secoixtar.v  of  the  plate  trans¬ 
former  is  ta|i|ied  and  tap-switch  S, 
provided.  The  primary  is  also 
tapiMvI.  The  transformer  must  tie 
atile  to  deliver  15  am|M>res  with 
Rood  reRulation  and  transient  re- 
s|)onse  to  accommodate  hiRh  jieak 
currents. 

.S*iiiiaiiloniati«'  l)arkr«M»m 
Titiirr 

Itv  MSK1.0WK  \V  Ivm.sos 
Ttifco  Corf^’rntitm 


Thk  TlMUt  to  be  described  and  its 
associated  enlarRinR  machine  were 
desipned  for  use  hy  photoRraphic 
pns-essinR  concerns.  The  majority 
of  these  desired  one  enlarRinp  ma¬ 
chine  that  could  handle  nepative 
sires  from  half  55  mm  to  116 
and  mapnifications  from  1.3  to  5  0, 
so  that  the  one  machine  could  hamlle 
all  of  the  oversire  printinp.  .4  push- 
tiutton  timer  embodies  automatic 
corrtvtion  for  exposure  time  vari¬ 
ation  with  nepative  mapnifleation 
I'he  circuit  of  the  timer  is  shown 
in  Fip  1  A  time  kev  is  depressed 
corresixindinp  to  the  ndative  time 
of  expi'siire  desired  by  the  op«*rator 
The  selct'ted  time  key  sets  the  value 
of  bias  lesistance  in  the  cathode 
cinniit  of  the  205d  thyratron.  The 
initiatinp  bar  is  then  depressed,  in- 
itiatinp  relay  K'„  which  in  turn 


actuates  the  clutch  solenoid. 

The  clutch  and  its  associated 
mechanism  then  lowers  the  nephixid 
and  platen,  enerpizes  relay  A.',,  and 
closes  the  print  switch,  which  turns 
on  the  power  circuit  to  the  1,000- 
watt  printinp  lamp.  Relay  K,  then 
removes  the  short  across  the  charp- 
inp  capacitor,  (\,  and  connects  the 
ojien  end  of  the  coil  of  relay  K,  to 
the  plate  of  the  2050. 

Upon  the  removal  of  the  short 
across  the  charpinp  capacitor,  C„  it 


is  charped  throuph  the  charpinp  re¬ 
sistance  R,.  This  resistance  is  a 
potentiometer,  mechanically  coupU>d 
to  the  paper  carriape  so  that  its 
resistance  varies  with  the  nepative 
mapnifleation  in  such  a  manner  as 
to  produce  a  time  response  which  is 
a  linear  function  of  the  mapnifica- 
tion. 

When  the  voltape  across  T.  rises 
to  the  point  where  its  algebraic  ad¬ 
dition  with  the  voltape  across  the 

(CofiHnucd  on  p  144) 
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TINY^DEMNDABLE  •JPACE-SAVING 

Qc^^mUe  Qap€icU&i^ 

"  . . . 


ACTUAl  SIZE 


THET^^/^COMPLETE 
DISC  CERAMIC  LINE 

Spraguc-llcricc  (x-ra-mitc  (Capacitors  arc  a  ''must"  tor  modern 
television  circuits. 

No\n  available  in  NPO  and  N75()  temperature-compensating 
bodies  and  in  t\N<)  different  high-K  bodies,  Cera-mites  meet 
most  application  needs  in  the  10  mmf  to  15,000  mmf  capaci¬ 
tance  range. 

1  hese  miniature  capacitors  offer  set  designers  maximum  space 
economy,  ease  of  mounting,  and  improved  very-high-frequency 
performance. 

The  flat  disc  with  uni-directional  lead  construction  has  min¬ 
imum  self-inductance  and  a  higher  self-resonant  frequency  than 
a  tubular  design;  hence  improved  v-f  bypass  efficiency. 

Sprague-Herlec  Engineering  Bulletin  60lB  gives  the  complete 
list  of  standard  ratings  as  well  as  performance  specifications. 
W  rite  for  your  copy  today ! 


SPRQGUE  ELECTRIC  COITIPflnV 

North  Adorns,  Mossochusotts 


ELECTRONICS  — S*prtml)ef,  1950 


119 


THE  ELECTRON  ART 

Edited  by  JAMES  D.  FAHNESTOCK 


SEAC-General  PurpoM.  Supertpeed  Computer  .  120 

Optimum  Dimeiuiona  tor  Parasitic  Array*  .  122 

Electrodynamic  Ammeter  lor  VHF .  186 

Matching  Loads  on  a  Magic  Tee  .  190 

Wien-Bridge  Network  Modifications  .  192 

Theatre  Television  Projection  on  Full  Size  Screens .  198 

Air-Core  Betatron .  202 

Sterilizing  Pharmaceuticals  .  204 

Ultrasonic  Vibration  Accelerates  Polymerization  206 

Survey  of  New  Techniques  210 


SKAf’.  thf  National  Hiir«‘aii  of 
Sfatiilard-*  Ka>>liTn  Aiitnmafic  f’om- 
putiT,  in  thu  fir-it  iiiitoniatically- 
'‘•‘i|ii<-n  -fd  .Hiii>iT"<ii«-cd  rotn|iuti-r  to 
Ih-  put  iipo  ii'cfiil  o|H'iation  and  is 
th*-  fasti--.t  inmpiitfr  111  operation 
SKAf's  hiyli  spi-i'd  permits  the 
use  of  manv  Himjile  stops  that  ran 
heeoinhiiied  into  a  eomplex  seipieni'e 
for  the  solution  of  ditlhult  proh- 
leins.  This  makes  possih'e  the  solu¬ 
tion  of  mathernatii  al,  eompiitat ional 
and  Statist  iial  prohlems  uhieh 
would  otherwise  he  impossihle  to 
solve  in  anv  reasonahle  period  or 
prohlhitive  in  cost  if  attempted  hy 
»on vent ioiial  mi-t hods. 

SKAC  performs  seven  hasic  op- 
••rations  aildition,  siiht  raid  ion, 
niulti|ili>'ation.  division,  eompari- 
soii.  loirieal  transfer  ami  input-out¬ 
put  control  The  comparison  and 
loy'ii'al  transfer  operations  ^.'ive  the 
computer  a  dey'ree  of  initiative  and 
ludyment  SF  \('  can  modify  its 
instruction,  iletect  its  own  errors, 
determine  when  it  has  com|)uted  re¬ 
sults  to  predi'termined  acciiracv 
ami  refrain  from  printing'  incoirect 
answ  ers 

The  compufei  can  .idd  or  siihtract 
sets  of  eleven  di^'lt  iiiimhers  at  the 
rati'  of  l.liMi  times  per  second.  It 
multiplies  and  divides  such  num- 
hers  at  the  rate  of  times  pi-r 

senuid  liistiiictions  and  niimlHMS 
are  sent  in  csie  at  the  rate  of  1.- 
lloP.iHiil  pulses  per  second. 

In  anv  lompiiter,  the  capacitv 
and  speed  of  it-  meniorv  determine 
the  limits  of  liitli  ultv  for  the  proh¬ 
lems  it  can  solve  The  memory  has 


a  storaire  capacity  of  512  words, 
achieved  hy  use  of  iM  acoustic  delay 
lines.  A  word  is  a  seipience  of  15 
hitiary  diifits.  The  averaire  time  re- 
ipiireil  for  SK.-\(’  to  refer  to  a  word 
IS  Itirt  ■j..sec. 

Conversion  from  the  decimal  sys¬ 
tem  to  the  hinary  system  is  done 
automatically  hy  the  machine.  The 
presence  of  a  pulse  is  used  to  repre¬ 
sent  1,  while  the  ahsence  of  a  inilse 
indicates  (1. 

I'ftyitiriil  I horrifit mil 

The  computer  has  four  main  sec¬ 
tions:  an  inimt-oiitput  unit,  a 
memory  unit,  a  control  unit,  and  an 
arithmetic  unit.  The  input-output 


SEAC't  l•t•prlnl•r  k»rboord  and  prinlar 
ar«  uMd  lor  dlr»ct  input  and  output 
ol  numbori  and  Initructlon*.  Punchod 
tap*  pamitt  Indirect  operation 


rieKlbl*.  insulated  patch  wires  are  Ire* 
from  crosstalk  in  SEAC  pulse  circuits. 
Germanium  diode  clusters  perform 
switchinq  functions 

section  rweives  instructions  and 
prints  the  answers.  The  memory 
unit  stores  instructions  and  num¬ 
bers.  anil  the  control  unit  directs 
the  tlovv  of  information  within  the 
mai'hine.  The  arithmetic  unit  per¬ 
forms  the  actual  computations  as 
directed  hy  the  control  unit.  When 
the  arithmetic  unit  has  arrived  at 
a  solution  to  a  problem,  the  control 
unit  orders  the  memory  unit  to  send 
the  answer  to  the  output  where  it  is 
printed  out.  The  present  input-out¬ 
put  unit  employs  a  manual  key¬ 
board  and  teleprinter  for  direct 
input. 

Indirect  operation  is  accom¬ 
plished  by  use  of  punched  tape. 
However.  SF,.\("s  desiyin  provides 
for  later  replacement  of  the  tele¬ 
printer  system  hy  a  faster  mairnetic 
wire  system. 

SF..-\(’  is  housed  in  two  consoles. 
One  contains  the  acoustic  memory, 
and  the  other  contains  the  rest  of  the 
computer  i  including  an  additional 
memory,  for  future  use,  which  con¬ 
sists  of  cathode-ray  tiilM'st.  The 
memory  cabinet  is  fid  inches  wide, 
:il  inches  deep  and  K 1  inches  hiirh. 
The  computer  proper  is  shown  in 
the  phofoirraph  of  the  operator’s 
posit  ion. 

The  princi|)al  components  of  the 
memory  are  the  acoustic  delay  lines 
and  assiH'iated  electronic  eipiipment. 
F.ach  delav  line  has  a  capacity  of  8 
words.  A  word  is  stored  as  a  series 
of  sound  waves  travelliri);  in  a 
column  of  mercury.  The  waves  are 
irenerated  by  a  quartz  crystal  at  one 
end  of  the  tiiU'  and  received  by  a 
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Lahorafory  Instruments  for  TELEVISION 


FM  SIGNAL  GENERATOR 
Type  202 -B 

The  Type  202-B  FM  Signal  Generator  is  specifically 
designed  to  meet  the  exacting  requirements  of 
television  and  FM  engineers  working  in  the  fre¬ 
quency  range  of  54  megacycles  to  216  megacycles. 
Following  are  some  of  the  outstanding  features  of 
this  versatile  instrument; 

RF  RANGES  SA-IOR.  I  OS-2 1 6  me  ^  0.t%  pccurocy 
AUo  <ov*ft  0.4  me.  to  25  me.  with  oeeottory  203>6 
Univortof. 

VERNIES  DIAL;  34:1  goor  rotie  withmoinfroqwoncydiol. 

FREQUENCY  DEVIATION  RANGES  0-34  he..  O-RO  he  , 
0-340  he. 

AMPLITUDE  MODULATION:  Centinuowtiy  voriobU 
0-50%,  colibrotod  ot  30%  ond  50%  point*. 

MODULATING  OSCILLATOR.  Eight  intornol  modulating 

Fro^uoncioifromSOeyelotto  1 5 he.  ovoilobUfor  FM,  AM. 

RF  OUTPUT  VOLTAGE  0  2  voH  to  0.1  mierovoH.  Ovf- 
pwt  impodonco  36.5  ohm*. 

FM  DISTORTION  Lo*t  thon  3%  at  75  he.  doviotion. 

SPURIOUS  RF  OUTPUT  All  *puriou*  RF  voHagot  30  db 
or  moro  bolow  fundomontol. 


Type  202-B 

FM  SIGNAL 
GENERATOR 

Frequency  Range 
54-216  me. 

Additional  coverage  from 
0.4  to  25  me.  with  accessory 
UNIVERTER  Type  203-B 


AVAIUBLE  AS  AN  ACCESSORY  is  the  203-B 
Univerter,  a  unity  gain  frequency  converter  which, 
in  combination  with  the  202-B  instrument,  provides 
the  additional  coverage  of  commonly  used  inter¬ 
mediate  and  radio  frequerKies. 

R.  F.  RANGE:  0.4  me.  ••  2S  me.  (0.1  me.  le  2S  me.  with 
no  corrlof  deviation) 

R.  F  INCREMENT  DIAL:  *=  350  he.  in  10  he.  increment*. 

R.  F.  OUTPUT:  0.1  microvolt  to  0.1  voH,  ^  1  db.  AUo 
opproKimately  3  volft  maeimum  (uncoltbroted). 

OUTPUT  IMPEDANCE:  ApproMimately  60  ohm*  at  0.1 
voH  (och,  470  ohm*  at  3  voH  pin  jach. 


UNIVERTER 
Type  203-B 


If  you  Hovp  on  FM  or  television  instrument  requirement, 
let  js  acquaint  you  with  full  particulars  and  technical 
data  concerning  the  Type  202  B  FM  Signal  Ger>erator 
and  Type  203  B  Univerter. 


OfSiGNllS  AND  MANUFACTURIRS  OF  THE  O  METER  •  OX  CHECKER 
FREQUENCY  MODULATED  SIGNAL  GENERATOR  BEAT  FREOUENCV 
GENERATOR  AND  OTHER  DIRECT  READING  INSTRUMENTS 


BOONTO^  RADIO  ^ 

EOORTOR  R  JUSA  V  X'tyfCUi  Ao/f  ^ 
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nimiliir  cryMtal  at  thr  other.  A  npe- 
nal  amplifier  then  tranaformi  the 
Hound  energy  into  a  pulae  sequence, 
whn  h  in  returned  to  the  first  cry¬ 
stal  at  Its  original  strength.  Thus 
a  word  IS  recirculated  until  called 
for  hy  the  control  unit 

The  memory  unit  contains  380 
tulles  used  largely  for  reshaping 
and  amplifying  the  pulses  in  the 


relatively  small,  a  total  of  875,  in 
contrast  to  the  18,000  tubes  in 
KNIAC.  This  reduce.s  the  number 
of  tube  failures. 

The  tubes  in  SKAC  are  used  only 
for  amplification  of  the  signal.s  and 
as  sources  of  energy,  not  as  part  of 
the  computing  components  prot>er. 
The  use  of  12,800  germanium  diodes 
in  the  equipment  has  reduced  the 


mu  Its 
wr'F'a.t 


it  session 


HFVATHON  iU  II.DINf;  TAKFS  FORM  AT  IMVFKSm  OF  FVFIFORMA 


E«|>«cl*4  to  tto  romplstsd  narlj  to  IISS.  Ihs  OalrsrsItT  ol  ColUornIa  Bsvatron  Building  la  ihowo  bars  undsr  coastrueftoa.  Sisal 
lobrlcation  1*  bsing  handled  by  Consolldaisd  Wsalera  Stssl  Corp..  a  U.  S.  Slssl  (ubtldlarT.  Visible  a1  let!  Is  U.  C.  Cyclolroa  Build¬ 
ing.  When  cootpletod.  bsTatroa  Is  especled  to  accelerate  protons  to  6  billion  electron  volts 
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switches  in  the  system.  There  are 
.H,500  germanium-diode  switches. 

Th»-  principal  elements  in  the  re- 
mainiter  of  the  computer  are  0,300 
germanium  diodes  and  405  tubes. 
In  SKAi..',  the  number  of  tulies  is 


previous  computers.  Standardized 
tube-and-transformer  combination.-^ 
simplify  maintenance.  The  trans¬ 
former  method  provide.s  high-fre¬ 
quency  coupling  with  a  minimum  of 
crosstalk  between  circuits. 


M|»liiiiiini  IliiiifiinioiiH  for  I'arasitir  Arrays 


Hv  I.AKKY  S.  (  OL*  A.NO 
WtIJJAM  L.  Ju.NIlS 

f  f(ih  Matr  ,4 yrU'uJfurui  CoUrt/f 
t'fah 


At  THK  m-SK.ST  time  theoretical 
le.sults  for  calculating  the  perform- 
ame  of  parasitic  arrays  having 
three  or  more  element.s  are  not 
available.  This  led  to  .setting  up  an 
exiM-rimettfal  unit*  which  could  be 
used  either  as  a  two-element  or  a 
three-element  array  to  determine 
. . .  of  spacing  and  tuning  on 

•TIiIa  Work  WA4I  In  Dart  under 

No  11.  h^tirtneerlnK  rlxiwrlrnent 
I'l.ih  Stale  Avrlrultural  CoDece. 


forward  gain  and  input  imi>edance. 
Figure  1  shows  the  arrangement  of 
equipment  used. 

Verification  of  experimental  tech¬ 
niques  wa.s  accomplished  by  mea.s- 
uring  gain  and  impedance  ver.sus 
spacing  for  two-element  arrays.  The 
results  compare  favorably  with 
theoretical  results  obtained  by 
Hrown'. 

For  the  three-element  array  each 
parasitic  element  was  tuned,  in 


FIG.  1  Block  diagram  ol  •quipmani 
uft*d  m  optumtisq  dimensions  lor  maxi 
mum  gain  ol  parasitic  arrays 

turn,  for  maximum  gain  at  each 
.spacing  combination.  Ke.sults  are 
.shown  in  Fig.  2.  In  all  cases  the 
driven  element  was  fixed  at  it.s  .self¬ 
resonant  length  and  maintained  at 
constant  jniwer  input. 

Data  on  array  input  resistance 
and  array  input  reactance  .V<  are  in¬ 
cluded  in  Fig.  2.A  and  2B  respec¬ 
tively.  These  data  are  useful  in  ob¬ 
taining  the  relative  input  impedance 
only,  since  the  imiiedance  of  any 
other  array  would  depend  chietly 
upon  its  height  above  ground. 

('orrrcteil  Curies 

The  curves  of  Fig.  2(.'  are  slightly 
in  error  because  of  attenuation  in 
the  coaxial  line  to  the  array.  There¬ 
fore  the  maximum  points  of  the 
curve.s  of  Fig  2('  were  corrected  for 
known  errors  and  presented  in  Fig. 
21).  Thus  Fig.  21)  .summarizes  the 

(Continucti  or  p  184i 
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Photo  ))«phcd 
with  the  Du  Mont 

Type  31  4A 
Oxillofieph 
Recording  Cemve 


Kodak 


How  long  do«t  it  tskt  «  Gcigcr-Mucller  tube  to 
recover  full  tentidvity  after  a  pulse?  That’s  its 
dine*resoltMioo,  sod  you  nuy  need  to  know  it 
with  coosiderable  accuracy. 

If  you’ve  formed  the  habit  of  teaming  the  cam* 
era  with  the  oscillograph,  you  know  how  to 
handle  this  measurement— or  many  others  that 
may  be  closer  to  your  interests.  For  records  you 
can  examine  over  and  over  again  of  aaion  occur¬ 
ring  in  very  short  time— circuit  behavior,  or  any 
kind  of  phenomena  translatable  into  electronic 
signals— there’s  nothing  to  match  photography. 

Recording  cameras  are  available  at  reasonable 
cost.  *rhe  Kodak  Linagrapb  Pan  Film  they  use  is 
stocked  by  your  Kodak  Industrial  Dealer.  (Also 
Kodak  Linagraph  Ortho  Film  for  depressed 
sensidvity  to  red  light.)  Eastman  Kodak  Com¬ 
pany,  Industrial  Photographic  Division.  Roch¬ 
ester  4,  N.  Y. 


PHOTORICORDINO 

•••an  important  function  of  photoprophy 


.. » 


( 


duty  proU'  that  nuiltiplie.n  tht*  ex- 
i>>tintt  ranKfJi  of  any  standard  Ht-  or 
11-meK'ohm  vtvm  by  a  factor  of  tine 
hunilred.  Measurinjr  S}  in.  Itinjr  and 
fitted  with  a  clear  l.ucite  nose  piece 
and  red  barrier  insulator,  the  probe 
is  desijrnetl  es|K'cially  for  testinjr 
h-v  circuits  in  tv  receivers.  It  is 
furnished  with  a  ’i-ft  coax  cord  and 
a  separate  y'roun.iint;  leail.  The  cord 
terminates  in  a  standard  simrle-con- 
tact  microjihone  connection.  An 
adapter  pluK  is  also  available  for 
usinjf  the  connector  with  v-t  mettu’s 
having  phoiu*  jacks  instead  of 
microphone  fittin^fs. 


NEW  PRODUCTS 
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up  to  1  in.  i>er  |jisec  have  l>een  re- 
cordetl  with  an  acceleratinif  poten¬ 
tial  of  It.OtJO  volts.  Print  size  is 
•'U  X  41  in.  with  the  two  recorded 
images  reduced  by  a  ratio  of  only 
2  to  1  from  the  oritrinal  trace. 


lA  Vi'iial  IlniHMliilalor 


Ckni-KAI.  KlMnRIt  <’o,  Syracuse, 
N.  V.  Tvpe  T\'-21  television  visual 
demodulator  allows  the  transmitter 
opeiator  to  nie.isui'e  accurately  the 
transmitted  siyrnal  The  new  unit 
feeil-,  both  picture  and  w.iveform 
monitors  simultaneously  and  is 
easily  installed  in  a  standard  eipiip- 
nieiit  ra<  k  It  is  i  iV'tal  controlled, 
eliminating  the  need  for  tuning’, 
and  is  practically  impervious  to 
stray  r  f  fields  iicsides  its  primary 
use  as  a  transmitter  monitor  it  can 
be  used  as  a  double  sideband  de- 
te,  tor  or  a  tialisn'Mt  demodulator. 


CiKNKRAi.  Ki.ktrK'  Co.,  Schenec¬ 
tady  .'i.  N.  has  announced  a  new 
compact  electronic  timer  which  pro¬ 
vides  automatic  control  of  opera¬ 
tion,  limit  .ind  .si-quence  timiiiiz  for 
industrial  pna-esses.  It  is  available 
111  three  time  rally'es:  (I.Oti  to  1.2  sec, 
•  •.(i  to  12  sec,  and  li  to  12<i  sec.  Con¬ 
trolled  load  reipiirements  are:  in¬ 
rush  l.'i  amperes,  carry — in  am¬ 
peres.  and  break  amperes. 


S|»«‘4‘iali/.«Ml  I  iiIm‘  rt'slt'r 

.Ml  LTI-PRoin  (TS  I  n..  "i.V.l  K.  Ten 
•Mile  Kd.,  Hazel  Park,  .Michigan. 
The  portable  tube  tester  illustrated 
is  desiifiied  for  servicinyr  controls 
employiti);  a  limiteil  number  and 
specific  type  of  tubes  as  specified  by 
the  manufacturers  of  various  types 
of  electronic  control  e(|uipment.  The 
unit,  which  checks  tulie  conditioti 
and  internal  shorts,  measures  only 
I  in.  X  fi  in.  x  t<  in.  and  weiyrhs 
only  »i  pounds.  It  is  fuse  protected, 
o|>er;itiny  on  Il.u  volts  tin  c.vcles. 


for  tv  circuit.  laboratory  and  in- 
■  •  %  I  diistrial  applications,  provides  a 

I  »‘*l  I  ..  ,  ...  ..  ,  ... 

Vertical  sensitivity  of  10  mv  |ier  in. 

Issn.iNK  I'oRlv  »>K  .Xmi-rii.v.  .'Uiiri  and  a  vertiial  response  which  is 

doth  .Ave.,  Lonjr  Island  City  1.  N.  V.  useful  up  to  1  me.  It  also  features 

The  inoX  Kilovolter  is  a  new  heavy-  an  internal  f>n-cycle  sine  wave  sweep 


0>a  illa>^ra|ili  (laiiMTii 

FviRlMlI.n  ('AMtKV  \sn  iN.stRl'- 
MKSr  CoRlV,  .lamana.  X.  Y.  The 
K  ^.si  i'olaroid  o-cillos*'ope  camer.u 
w.is  desit:ned  tor  photoy'raphiny  the 
screen  of  any  standard  .'i-in.  c-r 
si'ope  and  prisiuciny  a  print  for 
eiiy’inecriny'  study  within  one 
minute  without  the  ne.-d  for  dark- 
rmirn  piivessiny  Writing  sii,'e,U 
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V^ORLD  HEADQUARTERS  FOR 
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KLYSTRONS 


SPECIAL 

PURPOSE 


Tunable  or  fixed  fre¬ 
quency  —  1,000  lo 
29,000  megacycles 
—  power  range  from 
a  few  walls  lo  sev¬ 
eral  megawaiis. 


Fixed  frequency,  lunable  and 
frequency  modulaied  tun¬ 
able  —  1,000  to  10,000 
megacycles  —  power  range 
from  a  few  waits  lo  several 
kilowatts. 


Integral  and  external  cavity,  low 
power  —  frequency  range,  900  to 
90,000  megacycles. 


Cold-cathode,  gas-filled  rectifier  lubes 
—  ruggcdi/ed  diodes,  inodes  and 
pentodes  for  aircraft,  industrial  and 
military  service  —  voltage  regulator, 
voltage  reference  and  radiation  coun¬ 
ter  ((leiger-Mueller)  lubes  —  ger¬ 
manium  crystal  diodes. 


Filaminurv 

and  (jtbiHU-  f.  pi 

IuIm'v;  III  vi.inilar-l  Lev  i 

may  be  vilili 

,  ffil  *>r  wfl  Icfl 

ihe  (iriuii.  ( 

)M*r  40  i>  pv  . 

half  a  niil'ii 

»n  in  %t  iV.  .  \  a  1 

able  through  MO  Kayihvin  TuK 

1  >t\rribut4irv 

for  dolof/od  information,  got  in  touch  with 

RAYTHEON  MANUFACTURING  COMPANY 

Fowmr  Tub*  Division  *Rocoi¥ing  Tub*  Division 


RAYTHEON 


WALTHAM  54,  MASS. 


NIWTON  58r  MASS. 
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which  rliminttea  one  set  of  lead* 
during  tv  aliRnment  operations. 
The  oiM-iIlo»cope  provides  linear 
sweeps  rariRinR  from  10  cycles  to 
.V)  kc;  and  5  meRohm.  26-a;if  input 
imi>edaiiie  for  nejfliKilile  circuit 
loadinx  which  is  suitable  for  ariv 
i  rystal,  direct  or  m>ecial  predw  or 
w  ith  supplied  lead 


i*reriai«in 

TKruNoi.ncY  Instrimknt  Corh. 
liioH  Main  St.,  Waltham  54.  Ma.s.s. 
Tvjh-s  R\’3-S  (H  watt.s)  and  R\';M2 
(12  watt.s)  are  imjiroved  precision 
poti-ntiometers.  Their  new  features 
include:  (1)  bronze  bushinRs  for 
the  rotor  shaft;  (2)  tapped  mount- 
iiiR  inserts;  (3)  rotor  take-off  slip 
rinR  constructed  of  silver-overlaid 
brass  and  mounted  concentric  to 
the  .shaft;  ■  4)  molded  parts  of  low- 
loss  mica-tilled  Bakelite  to  with- 
staml  hiRh  humidity  and  electrol¬ 
ysis. 


MiMiiiliilitr 

(IK.NKKVI.  Kapio  t'(' ,  275  Massachu- 
.setts  .4\c  .  t'ambridRe  3'.*,  Mass. 
Tyja-  loot)  I’G  crystal  diode  modu¬ 


lator  converta  an  oscillator,  stand- 
Ard-siRnal  Rcnerator  or  other  r-f 
source  into  a  test-siRnal  Renerator 
for  tv  receiver  testinR.  Range  of 
modulating  frequencies  is  0  to  5  me 
and  carrier-frequency  range  is  2fl 
to  1.000  me.  covering  the  proposed 
new  uhf  tv  bands,  as  well  as  at  cur¬ 
rently  used  frequencies.  Im[>e<iance 
is  50  ohms  for  i  f  circuits,  and 
coaxial  50-ohm  attenuators  anil 
other  accessories  are  available. 


i'V  Power  (Uintrt)l  Unit 

Kauio  Corp.  ok  Amkrica,  Camden, 
N.  J.  Illustrated  above  is  the  power 
control  unit  for  mobile  tv  pickup 
equipment.  It  provides  power  con¬ 
sumption  readings  and  (lermits  reg¬ 
ulation  of  both  input  and  output 
voltages  from  a  central  point  in  the 
mobile  unit,  and  can  operate  from 
any  two-wire  system  providing  in¬ 
put  voltages  between  100  and  120 
volts,  or  200  and  220  volts,  60  cy¬ 
cles  at  5  kva  The  unit  is  shock- 
mounted  and  designed  for  mount¬ 
ing  in  the  television  truck. 


Industrial  I’owrr  .\niplifirr 

Radio  Corp  ok  Amkrica,  Camden, 
N.  J.  Tyi>e  MI-12188  two-stage 
bridging  power  amplitier  features 
inver.se  feedback  control  and  a  volt¬ 
age-regulated  power  supply.  Fre¬ 
quency  response  is  from  30  to  15,000 
cycles  with  low  distortion.  The 
unit  will  supply  70  watts  to  any 
one  of  .several  load  impedances 
when  bridged  across  a  line  of  3.3 
volts  rms  maximum.  It  opi'rates 
from  a  105  to  125-volt.  50  to  60- 


cycie  power  supply.  Normal  power 
consumption  is  240  watts. 


<>ainnia-Ray  l)«>l«‘r|or 

llAI.ROS.S  IN.STRI  MKNT.S  CoRP  ,  I.ID  . 
171  tlarry  St..  Winnipeg,  Canada. 
.Model  Scintillometer  employs 

the  scintillation  principle  and  pro¬ 
vides  a  detection  sensitivity  over 
100  times  that  obtained  by  conven¬ 
tional  portable  (leiger  counters.  It 
em[iloy.s  only  high-vacuum  tubes  in 
conservatively  designed  circuits 
and  will  operate  continuously  be¬ 
tween  —  20  and  •  1 10  F,  with  a  rela¬ 
tive  humidity  of  95  percent.  A 
prolie  in  the  lower  section  of  the 
case  can  lie  removed  for  lab  re¬ 
search  purpo.ses. 


VT\M 

Genkjui.  Radio  Co.,  275  .Ma.s.sachu- 
sett.s  .\ve..  Cambridge  39,  Mass. 
Type  18fl3-.A  vacuuin-tut>e  volt¬ 
meter  meets  most  a-c  voltage 
measurement  requirements  of  the 
el*H'tronics  laboratory.  Voltage 
range  i-  from  o  I  to  15o  v.  covered 

iCon'inued  o*  P09«  }12) 
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Tff<cM  eim*  iMvin  (Ufftlmall*  kl|li  Mtf«<  >"■- 

ttrmitf  (f  pIMtlc-kM*  MiftaM.  T«A  tuM  at  1000  cniai.  IS"  par 
lataap,  tar  IMO-faat  rail,  tarfiit  Ika  pa<t  00  <ap(  kaOia  Oa«lcai  kat 
praOkcaO  aao  taM  a«ar  0,000  aillai  af  platllc-kaaa  AaPlatapa  -  all  »ltk 
aatpat  carrat  iNallar  ta  tkitl 


•  STRAIGHT-LINE  SLITTING  that 
makr>  tape  (rark  and  wind  abmlulrly 


FREEDOM  FROM  CURL  that  per¬ 
mit*  tape  to  maintain  perfect  contact 
with  heada. 


•  SMOOTH  UNWINDING,  with  no 
tendency  to  atick  layer-to-Uyer. 


NO  FRICTION  SQUEAL.  Smooth 
aurface  ridea  quietly  over  preaturo 
blocka  and  tenaioning  devicea. 


I  nri/uallrd  uniformity  of  output  vol¬ 
ume  ia  one  of  the  outalanding  advan¬ 
tages  of  .Luiliotape.  Thi*  ia  especially 
important  in  professional  work  where 
'hows  are  edited  and  assembled  on 
tape.  For  even  slight  variations  in  out¬ 
put  can  liecome  very  ohjectionable 
when  splicing  brings  high  and  low  vol¬ 
ume  sections  together. 

Every  2.'>00-foot  reel  of  pla*tic-base 
.\udiutape  la  guarantrrd  to  have  a  vol¬ 
ume  deviation,  at  1000  cps,  of  not  more 
than  *  db  within  the  entire  length 
—  and  not  more  than  :l:  Vr  db  from 
reel  to  reel.  .\nd  these  are  outsidr  lim¬ 
its.  not  averages.  What's  more,  every 
i.VlO-foot  reel  is  guaranteed  to  lie  en¬ 


tirely  free  from  splicts! 

This  extremely  high  uniformity  is 
made  possible  by  .Audio’*  specially  de¬ 
signed  coating  machines,  which  permit 
control  of  coating  thickness  to  within 
/(te  millionths  of  an  inch.  During  the 
past  60  days,  these  machines  have 
turned  out  more  than  9,000  miles  of 
plastic-base  tape  — with  a  volume  de¬ 
viation  of  not  more  than  ^  Vj  db! 

Remember-when  you  use  .Audiotape, 
you  can  be  sure  of  the  results  every 
time.  For  every  foot  of  .Audiotape  is 
monitored  for  output,  distortion  and 
uniformity  —  your  assurance  of  the 
finest,  professional  quality  recording 
tape  obtainable.  ‘rtSt  Wsrs 


LOW  COST.  2.S00-foot  roll  on  NAB 
hub  has  list  price  of  tIO  — subject  to 
.Audio's  usual  discounts  to  professional 
users. 


IMPROVED  PACKAGING  2S00 
and  .SOOO  foot  roll*  of  Audiotape,  on 
hub  or  complete  reel,  are  boxed  in 
special  containers  for  easier  and  safer 
handling  and  storage.  Folding  inner 
section  permit*  loading  onto  turntable 
without  danger  of  spilling  tape  — also 
permits  easy  attachment  of  reel  flange* 
on  hub. 


TEST  IT-COMPARE  IT 

We  will  be  glad  to  send  you  a  free 
2l)l)-fiiol  sample  reel  of  either  plastic- 
base  or  paper-base  .Audiotape.  It  will 
peak  for  Itself. 


AUDIO  DEVICES,  INC. 

444  MADISON  AVI.,  NfW  YOtK  31,  N.  t 
iiswt  »SS>  I  tOCSI  INTimSIlOkSl.  II  l«l  4*1*  t>..  ksw  Tw*  IS.  k  t. 
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«*  «!•>'.  hv  W.  K  of  Hf- 

k«*Hr<*h  I^iboriitf 

«*f  I<<»intttudinal  SU»t*  In 
•ul.ir  WaVf-KU)*!***.  *•  K.  K«»ik«*r  Hful 

'  t'  Clark  Jr,  of  «;en*-ral  KI*H‘trlc  <*«» 


Edited  by  WILLIAM  P  OBRIEN 


.M  A  < ;  M  n*  I  c  A  \f  i  •  M  I  f:  f  is 

Ainplirt»r  Voltaire  Ueirulator. 
hv  J  I*  Wolff  of  VNV»*tin»rhou^e 

*  ‘‘.rp 

Klaiir^-  of  th**  .MAirn*'ti.-  AmT»1if\**r. 
I'V  N  l{  < Siirnal  «'e»rjM»  Knal- 
i.«  ♦  rlf.K  I..^U-r.llo^u•^ 

.M-iiroi-tle  Anii»llfl^-r!«  uilh  Orthonol  Tain- 

♦  tiy  \V  A  ‘W-MCfr  of  Naval  Onitoiiw*' 

l.atH*rMt<>r> 


H;r  \iilliori/.«‘f>  rraiiM’ontiiH'iilul  lank 


(  oMPurridN  of  the  Am.-ricati  TeU- 
phone  «Ti(i  Telejfraph  Cfimpany’n 
prit|MiM>'<i  tran<i«'(intiiiental  micro- 
wave  relay  «yatem  waa  authorized 
in  irraiitK  made  revently  by  the  Fed¬ 
eral  Fommunicatioiia  Commission. 

Chief  amonir  these  are  construc¬ 
tion  permits  for  5r>  microwave  relay 
stations  to  bridjre  the  present  jtap 
between  Omaha  and  San  Franiis<-o. 
This  linal  link  is  .s<-heduieil  to  la- 
comiileled  by  Jan.  I,  It  will 

provide  four  microwave  channels, 
two  of  which  will  U'  used  for  tele¬ 
vision  ciri'uits,  one  in  each  direc¬ 
tion.  The  other  two  channels  will 
caiiy  telephone  tratlic. 

I  oust  met  ion  of  the  New  Vork- 
t'hicai.'o  |Hirtion  of  the  cross-ioiin- 
tiv  microwave  route  is  virtually 
completed  and  is  expts'ted  to  be 
available  for  intercitv  tv  network 
.service  III  the  near  future.  The 
Chicarfo  Oniah.i  section,  under  con¬ 
struction,  is  planned  to  be  re.tdy 
for  operation  bv  .\pril  of  I'.i.'il.  .-Xs 
in  the  ca-e  of  the  coaxial  cable, 
microwave  relay  can  be  used  to 


augment  tv  network  broadcast  op¬ 
eration.  The  twK  facilities  can  be 
interconnected. 

The  estimated  construction  costs 
involved  in  the  microwave  relay 
rants  total  $2(»,400.(MW».  of  which 
amount  $17,1(0(1,(100  is  for  the 
Omaha-San  Francisco  link  ami  $2.- 
.700,0110  for  additional  eipiipmioit  in 
the  ('hicajfo-Omaha  .section.  This 
will  brintf  the  indicated  cost  of  the 
completi'd  transcontinental  micro- 
wave  system  to  $.'??. .71(0,000. 


!•II■.l,l:<•TUIr  IlK.XTIMi 

I  rlrl»:  Tuninif  In  K  K 

by  K  H  II.iKopian  of  W*  )(11nKh«>Uf««‘  Kin  - 
tritr  I'urp 

M*-.ir<ijnriK  I  ►l**U*ctrU*  l»urinK 

M  K  l»v  K.  of  <'hi- 

•  aK"  Ill 


TIMK  iSITP  MKASI  'liKMKNT 

Th**  K.»«  ir**rth‘  I'rnpir**.  hy  II  K  Sh»  .i 
».f  «U*fn*r.tl 

Th>  ».»!r**n»»  «»•  <*h»wi -l»;fr»  r«*nli.il  It*!.^** 
|.>  J  J  Karu.  h  of  MIT 

KU*i  troion  haitical  I'lil'**’  l»»’la>  Tnlt.  U\ 
J  K  t  had. in  of  U;o!io  Cn 


r Min  ITS 

Miniaturixlfoc  Tcnto.!**  AinpHtJtTS  hv 
r.w.tiVf  Kndhii.  k.  hy  W  M  .An^parh*  I 
of  .\a\al  ordnan.f  I ^sihoratory 

I * ‘..ndtiv-tata**  «*ur\««  In  Kh*«’tronh- 
t‘;r»  uit  l‘•'•l^:r^.  hy  K  A  Kulh-n  of  Ah«r- 
«h*«  ii  trtounii.  M'l 

Aitaly.nx:  ,.f  Tvvin-T  Klltfr'-.  hy  I.  *• 
MiUt  tai.iititi  r  of  I'.t-n.  r.il  Kln’lrh  <**>ip 

< 'a^s.-aditik:  <  *.i»hod»*- l**ollox\  •  to  IToxnh 

H  kill  I  rrp*  Tran**f'*rniat  f«*n  Katio**. 

h\  S  I!  Srnilh  atni  \N’  J  K»^^lf*r  of  I  of 
I'f  ri.la 


I  <‘rhiiir;il  fro^rain 

Tots  yk.ak's  National  K'ectronics 
Conference  will  he  held  at  the  Fdyo- 
water  Heach  Hotel,  Chicay'o,  III.,  on 
.Septemher  2.7,  20  and  27.  The  ad¬ 
vance  tei  hnical  proyoam  is  as  fol¬ 
lows  : 


1 1  III:  TKi'iiX'ii.iicv 

l  ;!. . ’o.lMi.  T:oik  Sui.li.  s  .1,  I  i..-ii:nlns 
Misli-V  .*»  tiiim  T>il.*-s.  t.>  .1  I't  .l.i<  ..l.s  of 
I  1.  to  I  t.  I  :i.-.  Iro-  \  U.ix  I  ’..ll. 

V  I;.  no  'i  vp.  r.ti.k  rii.ii  Mtiioi.io .'.  it.v 

V  S  .OOTV  llo  of  \..ltl.Wi  -t.  Ill  I' 

1„.M  S  ..-I  Mini.iOir.  I'fiil.  ||.'  f.  r  Audio 
Vo.pllii.  >  s-i\i. .  l.i  i;  .V  vv  -...ill.  k  and 
|.  I'  II.  ..  .H  k  ..f  Kf  V  V  ..  i..r 

i;.t--  s.-l.*li..n  .tii.l  I'lo.lti.  tloM  T.ili- 
f..r  \  ll.n  .n  il  iitli.r  Tiit..  s  In 
I  Hi;.-  ms  ..f  I  ;«.io  I  ll  I'.li-.  II-..-  I 'll.  .mil 
M  .1  . . .  .  f  I  ;■  lo  r.il  l-;i. .  in.  .\  Itiiv 


^rpl  f.V 


N\ K.>  \\M  \\ti:nn\ 

I ’''r  r  ii«a!'  1  I.  «!  Kn*-  \nt»t(ii.i- 
Ki-\Tiohl(*  aiid  \\  S  l.ticki  "f 
It*  -•  an  h  In*-!  tn!*- 

\.\v  T*- hfr..|v»*  v  in  Ml.  ri-a.ix.- 


Hiw  i»m;i\s  on  max  lAiniu;  stxtk  vmi:\\v 


»\ 

•  in  hxhi'stnal  .\|>|(lication' 
H-d  of  Miaitiond  Pou*!  Sp* 


•«*ion  In  Itcinoi**  I’onttol.  h\ 
r  \  It.  ttnatt>-..n  .ind  H  Is 
n*-  \.il  ••na!  l.aN.ratotv 


!\SI*K4  TImN  .\\li  (NiNTIPM. 

U'  ha  •  f  Kl**«tr..ni.  K'»n  pin*  n!  \  I’l'.i: 
n  -  IhpoM.  t.v  «;  It  InN.  s  .  f  th*  «  (m-  .• 
\;i\  al  !{.  *«♦  .in  h 

M.  T.sff  .ft  of  Ttarnp  M.  lal,  h\  «•  U 
..f  •h  Toral  Kh-  trie  «'•* 

|•^••d'^.•''.i■>n  T***tintf  TiMdirthin*^*-  for  M*t 
.  l*.ip»r  ! 'ond**!!'**  r**  in  a  T*  h  t»hoii» 

N.fwi.fk.  hy  \  la.  l:**nri*t!  of  W«*.i.rn 
i:  u  d  *1  M  I,  SotnTnt  rni.in  of 

\..-h'4«  «•».  rn  I 

S.  If.  tirnr  4‘rith  al  i ’..itipotinhl**  toi 
M..‘.  .  d  rii.iKti.  I  Ka.l  o  ll**.*.  Ktni:  S\- 
t.  t;^  hv  M  !•  \\»hh  of  f  ..f  Uhn..'** 


Kl-v’  t  I'  Ith  •  •-■!- 
f  M  I'lli*  .1  !»•  dl-  Ih 


It*  cnlatoi 


•n  of  Lichinii.u 
In-si  tnt* 


N»w  antvnna  on*  of  llv*  d«tiqnod  for  multfplo  vidoo  and  I  m  antonna  ftyttom 

on  th*  tmptr*  Slat*  BuUdtniy.  I*  shown  on  r**ol*inq  turr*t  durtnq  r*c*nt  t*»t»  by  RCA 
*nqtn**r*  at  a  til*  n*ar  Camdon  N.  |  L.  I  Wolf,  of  RCA  *itr*m*  left.  Frank  J.  K*or. 
con*ultinq  •nqin**r  of  IC*ar  and  K*nn*dy.  and  C.  W.  Lyon.  fr..  *x*cut)**  etc*  pr*tid*nt  of 
Cmptr*  Stat*.  lac.  look  on  whil*  R  S.  Grimm.  RCA  onqinoor  monitort  th*  tost  *quipm*nt. 
Group  of  tnt*t»*t*d  oalook*r«  at  riqht  laclud*t:  H  E  Gihrinq  and  Daeid  Bam  both  of 
RCA.  ond  Thoma*  Howard  cht*f  *nqin**r  of  t*  etation  WPIX  N*w  York 
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Specialists  in  the  Development  and  Manufacture  of  UHF  Equipment 


The  Very  High  Frequency  Omnidirectional  Radio  Range  System,  more 
simply  known  as  VHP  Omni  Range  (or  VOR),  has  been  standardized 
by  international  agreement  as  the  most  desirable  method  of  short  range 
aircraft  navigation.  A  multiplicity  of  courses,  theoretically  infinite,  is 
provided  instead  of  the  usual  four  courses  obtained  from  the  conventional 
Aural  A  N  system.  The  advantages  of  this  are  immediately  apparent. 
Tangential  courses  are  practical,  as  well  as  the  conventional  'head-on' 
approach.  By  means  of  'fixes'  on  two  Omni  stations,  absolute  position 
may  quickly  be  determined,  and  by  presetting  the  aircraft  receiver,  a 
pilot  may  maintain  any  angle  of  approach. 

This  Omnidirectional  Radio  Range  System  was  DEVELOPED- 
DESIGNED  PRODUCED  by  LAVOIE  LABORATORIES,  Inc.  We  hove  both 
the  experience  and  the  facilities  for  the  precise  mass  production  of 
ELECTRONIC  SYS'TEMS  at  low  unit  cost. 


y°^  o  detailed  h 
'ion  of  th  I 


RADIO  ENGINEERS  AND  MANUFACTURERS 

MORGANVILLE.  N.  J. 
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MEETINGS 


'I  27;  Silver  Anni- 

viT'ury  of  the  f'hicairo  Sec- 
ti'in  of  IRK  (Spon»or<‘i|  by 
the  IRK  anil  NFX’l,  ChicaKo, 
111. 

.\i  r,.  27-:!1:  NK1»A  National 

<  ijtivenlion  an  I  Kxhibition, 
•  ’levilaiwl  I’ublii-  Auilitorium, 

<  levelanil  Ohio 

.Xri;  2x'tl  .AI*('(t  National 
(  onfen  ni'i-.  Hotel  HollenHen. 
< 'levelarid,  Ohio. 

Skit  Il'Jt-  I’RSl  Ninth  (len- 
eral  .X'lenihly.  Zurirh.  Switz- 
erlariil. 

Skit  1.117;  I'.I.'in  IRK  West 
Coast  Convention  and  Sixth 
.Annual  I’aeitic  Klectronic  Kx- 
hihit,  .Municipal  .Auditorium. 
l.oiHr  Reach,  Calif. 

Skit  lW-22'  Fifth  National  In¬ 


strument  Conference  an  1  Kx- 
hibit.  Memorial  .Xuditoi  .uni. 
Buffalo,  N.  Y. 

Skit.  27-27 :  National  Klectron- 
irs  Conferenci'.  Kdne.valer 
Reach  Hotel,  ChiiaKo,  Ill. 

Skit  .'iO-(HT.  s:  Third  .Annual 
National  Television  &  Klectri- 
ral  I.ivinir  Show.  Chicaiio 
Coliseum,  Chicauo,  111. 

(Hr.  1-.7:  .AIKK  Pistrict  No.  2 
Meetmir.  I,o:  d  Raltimore 
H  itel,  Baltimore.  Md. 

Oct.  2.'5-2.'):  Third  .Annual  .loint 
IRK  .\IKK  Conference  on 
Nucleonics.  Park  .Sheraton 
Hotel,  New  York  City 

0<T.  26-2><:  Second  .Audio  Fair, 
sponsorwl  by  the  .Audio  Kniri- 
neerinic  Society,  Hotel  New 
A'orker.  New  York  City. 


I.»v».  r  iriuiU,  by  H  It  of  lien 

Af*}  ICi«N*trk' 

Th»  I  ■  f-du* 

«vn.  hv«.  I*  o  ;i  uf  R  tru 

I'f  •  d«*<  <  '•* 

A  lit t(r<ir fi  A't.t>l.f.<r  wlln  !(*■ 
/.ro  i»<T***t  ».>  V\  Mf  A  l.irn.  K  K 

>  «f.il  .S  J  VVir.tftm''  Jf 
jifi'l  r*hrii|» 

<*<  rVlI't  J 

Hi*  Htudy  .r  o-«  iliAt'.r  ('r.u;tR  liv 
AftMP'C  t r  ty>  M 

II  r  i.  Ml.  I  \  *'  ai.j*-.MT  f  r  ..f 

»* 

Hu**-*!**  I*r:ri<i|s«.  « ’■ -rii  {•  iN-r.  I»> 

4*  M  lU'hMWMA  Mfoi  fc  Ohtv  I.r  !l;ilh 

itM  4)r  I  list  r  uiitrni  *  '< 

\  Morf,  SiHi«  ViitW-if  •'••rtA 

i»ui»*r.  l«y  I  T  -f  W  r-Mf  inic' •  • 

Kl*o-<r!i  *  '  .ri* 

An  li'tT  ti  •  .41  Ari  «i<ic  f-  r  lT.d»  te-riiii:.  »iit 
M««  a1  yfru«  lur«-»  l»>  J  I* 

.♦ltd  J  y  I’Mlvrff  .rf  ii  A .  ft  I 

i;M.i  TKiiAi'OI  sill's 

Kufi  tioh  of  A  <•  III.*-  in  M*.  iii'  -  lU 
•  .rd'ng  hy  It  K  ni.*  r  ‘.f  Ariioojr  ii* 
►'••und.*tu»ri 

Hr.  «‘Tit  I ».  .  I  if  .III 

tircitn  Ttift*  4  i»  ij«  rAt.if*'  l»y  S  1* 
Ktwunn  Mf.d  4*  'rt«iiiii  w  ».f  <•  «;  l.td 

l*.«Kn  '-f  .»U#‘r  l>o  ‘  l»\ 

I.  I.  It*  ru».^k  f.f  MIT 


\%  rd  *4r|»l  !  7 

fo  0«I  A  .M 
4  ••<4'IM.4  Milt  Al'H  V 

IToMr*-***  U*iMir'  •!)  *iili|iiii«  r'«s«  <  *>iiil 
4 ‘■‘cjlh '<T m»h> .  by  >  r  7  J,  H  Is  i\.«)tnARri 
.irid  r  4'brkMtat.1.  -  f  Aibi.  it  ifuM.-nt 

l.i«b«.  If)* 

A  HIk  4'bMnn»*i  < /icmIm  Kay  .r*! .nie 
4  iMfurutili  by  \\  i)  Tliti.n  .Ir  of  H4t‘ 

M  44  M  V  liml  r  ■itii»*ri4  (  < 

A  |••.rfab:o  I'f th.n  HI*-  ••ih\  bv 
V  Wi.uk  ''f  K**!.* 

\  4’«fh..dr  Km)  4  kHciiloifratiti  f"r  lnipul<«« 
by  W  t;  -  f  All»-ri  H 

lMl.\f>>n4  l^bM.  111. 

1  ■*  bVTItfU.  INSTIM'MI?NTA  I  I4  »N 

Non  bfuar  T«s  hnlntirR  for  ]m|>r<;4inK 
Sn\o  rtTf'irriiMtita^,  by  D  McUonifcM  of 
4  ’••■k  lt»  io»ar»  h  I.Mboriitorlr* 

Kl«Htr«ir4t*‘  <*>>ntri>t  for  If^Atlnic  Syiit**niJ4. 
by  J  M  VVilfMtii  of  Minnt‘a|o>lti«  H“n**>wrM 
K'-KuUt**r  <.*o 

Aut«»rtiatlc  tNnitrol  <if  Itm.  •  f>>-lbl«*  Ti'r 
mihiil  V<»|tMj|t4M.  by  It  i%»MyrllT  urul  i:  H 
4}Miiibl«»  4>f  4*urllH«  Wrfirbt  c'.'rf* 

tNU'.S 

Ki<H'(ronb^  ARittM  tu  ^.f  UudiHtion 

by  K  K  4j,MHialM  and  H  M  l.ir!, 
Impti'in  of  4|^n^ral  Kir.  tri*?  C»» 

4*or..na  Vnltaicr  Itrirulntor  T4it*^  f*ir 
b4  I»  K  t'  lMlnp  t>f  \  irtor*  »*h 
lri«trunirn(  4*.. 

Ki«H'tront«'a  In  I'arfir:#'  Ari  ♦•I*  rnf*  r-  bv 
r  .Nt  I  »l.  kirtMon  .Ifni  T  \\  of  tj.  *. 

rral  KJiMMrt.*  4V» 

2  00  I'  M 

IN’I'I  SHtl  M.  ftiNIUftl. 

ln«lu«*rrlHl  K)r«*r*i.l  t'ontioi  iNv.gti 
I'ra.  t  .  rp.  by  y  II  V.-.Mmi  ..f 
b«*o^.’  I'.'.*  *-tnr  4  '.ii  p 

rir*  4rx.ni.-4  in  Kir.  frb  r..\4.  r  4\  n!rHl 
Sfattotm.  by  A  J  ..f  S.iiK'.-nt  and 

I  UMl> 

\ti  |ndir«Mt  .Mftb.xi  of  «'.ntr*>l 

bA  It  •;  I'urna'.f  i.M.tri*- 

f  -..rp 

I'.N  \l.  4i|..NKIt  \  It'K.'i  AM' 

AN  Al.Y/KItS 

\  ru  M*'  to  1  44UP  M,  .'sa.,p  I  »**ciaHt.T. 
I'A  .1  I,  Kh.  rt  and  M  .A  I- :iikc  of  Koly 
tr.ltii,  itow^ar.  b  anil  i>e\*  ■  ptiiftit  t'.. 

V  MtntaUiia  i'ryatal  ('t>ntr«di(d  S  Hand 
Stii-i-  4iri»orator.  b\  W  K  .\4H4>hall  of 
I4..f,dl«  KmiHo 

A  H»icb  lt*-**«*iut <•  ti  Speifrurn  \nat>t<r. 
bv  I  M  .r  and  I*  s  Sihar  •  f 

h.' ••o  K. -*•  ir.  ‘.  I  .*b<*r  itorit  •. 

Mt’IdM-SK’S 

Kadi.  ■.(■  t  Iv  >'  SiifW  v.itK*'  vi.tJ»  I  l•.^••t.o^.•r 
ir.*  ■trM.n.  t>A  J  \  I'.arMn.-*  d  Nt. 

loM*  I  Itv 

l**  s  i;n  4'hata.  t.  •  .  *•  '  \,t  I'p  p  r 

•  I-  ‘.A,  4  ‘int*  f.,  t.v  \  A  •  .V.  »  .  K'*  *  .  ' 

• f  a!  i:ir.  tt  .  4* 

\n  Inve  Ml  ,.f  «  .>s.  .  . 

•  ■.•iintrr  Anthra.r*i.  4*i*'Ti*.'»  bv 

II  K***4a  .»f  Had  Htboi  i'.aintrr  l.at>a.  In. 
II*  rnirt  «  allv  ^..^btl  IHiih  l*r**H««Aira  f.vn 

4‘hanvlHr*  bv  .t  4i  ll.«lr.«»  •'ir*.*.i| 

KlrvilrU'  iNv 


r«-l4‘A  i..ioii  Itrgiii-  ill  .tlcxiro 

.Mkxicii's  first  television  station  be- 
tfan  its  trial  teUra.stinR  recently, 
and  three  <dher  stations  were  hiirry- 
itiR  to  Ret  under  way.  I.iceiises  for 
o[M*ration  have  been  issued  to  all 
four  three  in  Mexico  City  and  one 
in  Tiajiiana  on  the  U.  S.  border. 

The  latter  station.  proposinR  to 
use  ehaiinel  six  which  would  con- 
llict  with  a  nearby  1'.  S.  station 
in  San  PieRo,  ha.s  resulted  in  the 
r.  S.  and  A^exico  lM*RinninR  explora¬ 
tory  talks  toward  a  I’.  S. -Mexican 
ti'levision  channel  aRreement. 

At  the  s;tnie  time,  HC.A-Victor 
has  sent  down  the  first  mobile  tele¬ 
vision  unit  ever  to  cross  into  I.atin- 
■America.  This  unit  will  be  used  in 
eotinecfion  with  the  openinR  of 
XHTV,  the  television  station  of  the 
Mexico  ('ilv  newspaper  Novedades. 

The  first  St. at  ion  to  beRin  tele- 
casfinR.  XHTA’,  has  its  studios  and 
transmitters  located  in  the  Na¬ 
tional  Ixitfery  HuildinR.  the  hiRhest 
in  the  Mexican  capital.  From  the 
new  tower  on  what  is  equivalent 
to  the  21rd  floor  of  the  hiiildinp. 
the  beams  can  cover  every  home  in 
the  Mexico  City  area. 

.A  s.vond  station,  to  be  opened 
by  the  owner  of  Mexico's  larpest 
broadcast  itiR  and  theater  chain. 
F.milio  .Ar.carrnRa.  is  undiT  con¬ 
struction  and  will  'tart  three-hour 
niphtly  fele<-asts  in  Septemlier. 

.All  of  the  .‘•piipment  for  these 


two  stations  has  come  from  the 
I’.  S..  hut  a  third  station  ha.s  been 
practically  built  in  Mexico  by  an 
electronic  enpineer  from  imported 
parts  and  it  was  the  first  to  pet 
Roinp  with  test  shows  (started  last 
year).  This  man,  Inp.  J.  Cameren, 
hop.'s  to  start  not  only  a  telecast  inp 
but  a  television  manufacturinp 
plant  in  .Mexico. 

InitiiMlry  \1oliilizati<iii 
4!<uiimiti<*(‘ 

.An  tXECTRONK’^i  industry  mobiliza¬ 
tion  committee  to  plan,  coordinate 
and  advise  povernment  apencies  in 
war  conversion  and  production  was 
named  in  Chicapo  recently  by 
.lames  M  Hlacklidpe,  chairman  of 
the  -Association  of  Klectronic  Parts 
and  Kquipment  Manufacturers.  The 
committee  will  work  with  manufac¬ 
turers,  distributors  and  povern¬ 
ment  apencies  to  expedite  produc¬ 
tion  of  war  material  and  to  con¬ 
sider  problem.*  of  allocation  and 
priKurement. 

James  P.  Quam,  of  Quam  Nichols 
Co.,  Chicapo,  was  named  chairman 
of  the  mobilization  committee, 
which  includes  William  J.  Hal- 
lipan,  Hallicrafters  Co.:  Jerome 
.1.  Kahn,  Standard  Transformer 
(’orp. ;  John  H.  Cashman,  Radio 
Craftsmen.  Inc.;  S.  N.  .Shure,  Shure 

fContmutd  on  P09«  250) 
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SnVANiA 
leads  in 
Picture  Tubes! 


A  look  at  SylvaniaV  pa<t  trlN  why  it  pays  to  insist  on 
Sylvania  Picture  Tubes. 


Radio.  For  more  than  25  years,  Sylvania  tubes  have 
been  noted  for  their  fine  performance  and  long  life. 
Out  of  this  experience  has  come  a  knowledge  of 
electron  behavior  .  .  .  clearer  picture  reception  and 
Sylvania's  famous  ion  trap  now  licensed  to  other  lead¬ 
ing  picture  tube  makers. 


cialired  experience  is  a  basic  reason  for  the  smoothness] 
and  uniformity  of  Sylvania  TV  screens. 


Lighting.  Over  half  a  century  of  experience  lies  be¬ 
hind  Sylvania’s  lighting  leadership.  This  includes 
years  of  research  in  filamentary  wire,  coiling  and  coat¬ 
ing  processes  .  .  .  further  important  reasons  for  the 
clarity  and  long  life  of  Sylvania  TV  Picture  Tubes. 


ll•etronict.  Sylvania's  electronics  background  in¬ 
cludes  the  designing  of  cathode-ray  tubes,  radar  and 
»ther  precision  equipment  for  wartime  use.  From  this 
has  developed  many  of  the  modern  advances  in  high- 
frequency  techniques  necessary  for  best  TV  reception. 


For  illustrated  catalog  giving  ratings  and  engineering’ 
data  concerning  all  Sylvania  TV  Picture  Tubes,  ad¬ 
dress;  Sylvania  Electric  Products  Inc.,  Dept.  lt-2I09, 
Emporium,  Pa. 


Phosphors.  In  the  development  of  phosphors  for  The 
’’Finest  in  Fluorescent  I.amps,”  Sylvania  has  been  an 
acknowledged  leader  for  almost  20  years.  This  spe- 


HM  mu.  Toniaw  ncnm  iwes  nicnowc  moucn  eiectioiiic  nn  touriKin.  nnoKstin  uws.  rmiHs.  sn  nmw.  wmk  Kms.  inn  mms.  ntoTounrs.  nimwi  sm 
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NEW  BOOKS 


\ii  liilriMliirlioii  to 

Ilf  Sfiliilo 

lly  Hi  MBDijfT  W  s/.,  tl<  .1 

ttifi  John  II 

•I  .V»  M  )otk,  Il*ri0,  .Vi‘i 

$\2  IH>. 

rnis  lumk  i-*  an  arna/.ini.'iy  cntniilft*- 
•'(■nipilatiiin  of  information  on  in¬ 
organic  iihosphor.i  in  their  chem¬ 
ical.  cr.v-*talloi/raphic  and  physical 
.is|M-cts.  and  aUo  an  exiellent  re¬ 
view  of  the  modern  physii-s  of 
.itonH  and  radiation. 

I  he  treatment  is  predominantly 
theiiri'lical.  hut  no  practical  aspect 
I-  ney'lei  ted  There  are  actually  six 
papes  of  cook  hook  recipes  for  mak- 
iiikf  the  more  coninioiily  iisi-ful  phos- 
phors.  hut  especially  the  accom¬ 
panying'  sa/e  advii  e  on  the  makiny' 
of  phosphors  should  he  \eiy  care¬ 
fully  consi(|r(ed  hv  ht>>{inners. 

Tin-  author  striiyy'les  valiantly  to 
hrinif  the  theory  of  luminesctuKe 
into  a  coherent  whole  llis  ohteii- 
tion  and  inti'rpietat ion  ip  liiji  is 


thorouy'h,  hut  the  subject  seems  to 
he  like  the  hioloyrica!  field  in  that 
e\ery  explanation  of  the  |ihenomena 
reipiires  two  more  postulates  to  jus¬ 
tify  the  first  exjilanation  so  that  the 
field  continually  expands  instead  of 
closinyr  in. 

The  U-havior  of  electrons  in  sol¬ 
ids  here  desiTihed  is  so  comiili- 
cated  and  uncertain  that  to  a  radio 
entfineer.  accustomed  to  havintf 
electrons  follow  relatively  simple 


RELEASED  THIS  MONTH 

C'»ctr  cat  Communication.  Third  Edi 
lion;  Arthur  L.  Albert:  Wilay; 
SC.50. 

Eloctromaqnatic  Fieldi:  Thoory  and 
Application  Vol.  I;  Mapping  of 
Fioldi;  ErtiMl  Webur;  Wilty, 
SIO.OO. 

Hoavmido's  El(>clric  Circuit  Thoory; 

H.  I.  fosophs  WiJoy.  Sl.3i. 

High  Frequency  Induction  Healing 
Second  EdUion;  Frank  W.  Curlii; 
McGrow  Hill:  SS.OO. 

Photoelectric  Celle  In  Induilry;  R.  C. 
Walker;  Pitman;  S8.50. 


rules  in  circuits,  the  picture  of 
their  lahavior  in  nonmetallic  sol¬ 
ids  iriven  here  may  seem  hop  lessly 
confijsiny. 

The  luminescence  of  natural  or¬ 
ganic  materials  and  synthetic  ilyes 
is  fortunate'y  lary'ely  iy'uoreil, 
which  allows  the  hook  to  remain  :n 
one  Volume  and  restricts  the  treat¬ 
ment  to  the  prime  purpose  of  the 
use  of  phosphors  in  cathmle-ray 
tuhes  in  K'enera!  and  television  tiihes 
in  jiarticular. 

In  spite  of  the  larye  niimher  of 
comjilex  and  elaborate  symbols 
used,  it  is  practically  impossible  to 
find  a  misjirint.  However,  some  of 
the  fiifures  are  not  conipletely  self- 
explanatory. 

The  iiiMik  is  thoroughly  imlexid 
for  authors,  siibjei  ts  anil  cherni  al 
formulas  of  phosphors  as  well  as 
7.Vt  referenct's  to  modern  articles 
pertinent  to  the  subject  miterial. 

In  the  "Vorwort”  to  the  Hl.'5it  edi¬ 
tion  of  l.everell/.  on  luminescence 
I  privately  published  i,  the  author 
states  "This  work  is  later  to  be  re¬ 
vised.  enlary'ed  and  then  main¬ 
tained  as  complete  as  the  writer's 

(CcntiiiMfd  on  p  1H) 


BACKTALK 

This  Department  ia  Operated  as  an  Open  Forum  Where  Readers 
May  Discuss  Problems  of  the  Electronics  Industry  or  Comment 
Upon  Articles  that  ELECTRONICS  has  Published 


I  ieiiik; 

I't  \K  .'slK.s 

.•sINi  r  IINK  of  the  fllllitlons  of 
Itcita  Tiled  follies  rs  Ihi'  seiwic- 
iny’  of  television  receivers,  your  ar- 
llile  "Why  Television  Keceivers 
t'.iil  ill  Servi.i'"  was  particularly 
.ippe.iliny  to  Us 

Noiir  charts  T.ible  I  and  111  ;ire 
111  UK'iecment  with  our  st.iti'tics, 
and  within  the  limits  therein,  l>iii' 
to  the  fact  that  thcie  Is  onlv  one 
station  in  our  .irea.  how.wer.  we 
h.tve  a  de  i.  it  .if  tuner  call-  .I'lil  an¬ 
tenna  Iro'iiiles.  but  th  -  IS  CO  inter- 
a.  ted  by  uiitli'ces-.i  y  -ervi.  '  .  all- 
Ih.il  would  be  elinuii  i'".l  bv  trvinv' 
another  sl.itioii 

.\'  an  lllilc|>enib  lit,  we  .ire  deli- 


nitely  ayaiiist  manufacturers  and 
distributors  y’ettiny'  up  their  own 
seivice  agencies,  as  they  are  in  di¬ 
rect  cotniH'litioii  with  their  own 
customers  We  have  not  hilly' ay'ailist 
retailers  doiny'  their  own  repairiny'. 
how  ever. 

We  would  be  vvi'liny'  to  y'o  on  rec¬ 
ord  as  aiiproviny'  of  ;i  system  of 
standards  amony'  manufacturers  as 
to  policies,  such  as  one  y  ear  y'uaran- 
tee  on  all  parts  mclildiny'  the  pic¬ 
ture  t  ibe,  or  '.til  .lays  on  all  parts 
ami  one  year  on  all  lube-,  provided 
such  1-  done  at  no  co-t  to  the  re¬ 
tailer.  service  oryaiii/ation,  or  cus¬ 
tomer  This  shoiil.l  lie  in.-orj  111  rated 
111  the  oriy'inal  price  of  the  televi- 
-i.in  set. 


We  are  also  severely  ay'aiiist  the 
present  trend  (h«‘re)  of  salesman- 
shi|t  in  which  the  customer  is  tohl 
the  built-in  antenna  will  work  any¬ 
where.  This  p'aces  the  servi. email 
at  a  deciiled  ilisadvantay'e  when  In¬ 
is  confronted  with  severe  y'hosts, 
snow,  or  other  obvious  re.-.-|ition 
difficulties. 

•A  national  manufacturer  adver¬ 
tises  that  his  built-in  aerial  will 
work  in  S  out  of  lb  places  of  yood 
siynal.  The  customer  takes  this  to 
mean  the  set  will  work  in  his  home, 
period:  and  the  salesman  is  the  tirst 
person  to  ayree.  .A  few  well  sched¬ 
uled  ;idvertisements  by  the  manu¬ 
facturer  could  easily  chaiiye  this 
unfortunate  sitiiat ion. 

I'erhajis  we  are  hickv.  but  your 
averaye  of  .■)  to  li  calls  per  year  per 
set  is  hiyh  Our  yearly  iiveray.*  is 
ar.i'ind  fo  ir.  This  mav  not  se -m 
stratiye  except  for  th-,‘  fact  that  w 
are  one  of  the  oryaniz  it ions  iisin;.' 
'ow  priceil  lalior  for  servi  •  •  .alls, 
pulliny  all  sets  to  the  sho’,!  for  other 
than  tube  rejila.ements.  We  count- 

Continued  on  p  260 
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NEW  lOOKS  (CMtiRIMtf 

tim<*  will  jH-rmit,"  whii-h  pri»mis«* 
has  bwn  her»-  most  successfully  ful¬ 
fills.  1).  T.  WiLBlR,  AUen  H. 
hiiMiint  Ldhiiratnm  x,  Inc. 


I'illtTN 

lU  1,.  C.  J  ackson.  Jiihn  W'ilry  »V‘  Song, 
I  lie.,  S'eir  York,  107  imgex, 

$1.25. 

Tiik  Al'THOR  has  "aimed  at  pro- 
\idinjr  an  account  of  the  properties 
of  elei  tric  wave  filters  adeiiuate  for 
the  needs  of  the  student  of  physics 
and  radio".  He  has  attempted  to 
"strike  a  desirable-  mean”  between 
the  extended  treatises  on  wave 
filters  and  the  sin)rle  chapters  of 
KO-neral  radio  texts  ilevoted  to  such 
filters.  The  book  actually  jrives  only 
a  brief  review  of  the  elements  <»f 
w.-ive  filters.  .Mthoujrh  Jackson  at¬ 
tempted  to  provide  "an  adtniuate 
aci-ount  of  the  subject,  neither  ti>o 
brief  nor  too  fidl  of  technical  de¬ 
tail,”  it  is  this  reviewer's  opinion 
that  the  acco’.mt  is  too  brief  to  ac¬ 
complish  its  object.  The  .section  in 
I  i-rman's  Radio  Knx'ineers  Hand¬ 
book  on  ".Network  Theory,  Filters 
and  K(|ualizers"  is  as  complete  as 
this  mono^'iaph.  .Mattiikw  I.i-jt- 
rsilMM,  .Xirliiinii  In.xtiinmtit.x 
l.iiliiiiahiril. 


Matrix  .Xiialvsis  of  KlrrlriE* 
.\l‘l  WEirks 

It\  !’.  l.K  CoKKKll.l.KK.  Hiiri  iird  .Moim- 
ijriifihii  ill  .Ipp/itd  Srit  nre  .Vo.  1.  The 
Hiirnirti  I ' iiirersit y  /’m  s*  and  Jiihn 
Wili’y  and  Sunn,  Inc.,  .\'i  w  Yurk,  112 

I'lljltM,  $lt.00.  ^ 

ITll.s  little  book  is  an  attempt  to 
[iresent  th»‘  essential  portions  of 
Cabriel  Kron's  method  of  network 
analysis  in  the  simplest  manner  pos¬ 
sible.  .As  oriK'inally  pre.sented  by 
Kron  iti  "Tenst)r  .Analysis  of  Net- 
work.s”  I  Wiley),  stationary  net 
Works  Were  considered  as  a  special 
case  of  the  broader  and  more  diffi¬ 
cult  field  of  rotating'  machinery 
I’rof.  l.e  ('orbeiller  contends  thi' 
has  prevented  wide  acceptance  f)f 
Kron's  technicpies  in  the  simpler 
api>!ii  ation. 

The  centr;tl  idea  of  Kron's 
oriifinal  work  is  to  consiiier  a  com- 
|ilex  interconnected  network  as  a 


Just  off  the  presses 


A  world  of  up-to-dato 
highly  compressed 
essential  data  for  the  engineer 
in  Volume  II  of  the  NfW 

PENDER’S  ELECTRICAL 
EN6INEERS’  HANDBOOK 


Fdilor-in  Chief,  IIAKOIl)  PbNDfK. 

(  nil  truly  uf  PetiHiyli  aniu 
Fourth  Edition 

Volume  II— COMMUNICATION-ELECTRONICS 

with  KNt)X  .Mcll.'X'.AIN,  llaiellimt  t.leilroHiii  <  orpoialion 


1  iitircly  fcwrilicn.  PeuJii  ■  ll-iiTKIl  .il.  ISlilSt.l.KS  ll.iSPHniJK  is  *  tom- 
eait  lollcttion  fit  praititjl  d.ita.  ilurts  and  tables  ptep.irevl  by  'S  s|sctialists  in  all 
biaiuhrs  ot  elcttriial  enytineeriny; 

Volume  II — COMMUNICATION-ELICVrONICS  presides  rn>:inects  with  valuable 

intormation  fur  all  pluses  uf  their  wmk  Iksause  id  the  extensive  advansev  in  the 
eleCItonitv  held  in  retent  sears,  many  pi  ttn-ns  id  the  b<s>k  have  hetn  expamled 
!o  intiude  lutient  developments.  .Most  ot  the  illustrations  used  are  new  to  the 
fourth  tslition 

Stondord  doto,  new  developments  thoroughly  covered 

Iresius-mv  miklul.ition  and  pulse  leshmques  in  Ndh  tla-  loinmunication  and  tadat 
h;lds  appear  in  this  volume  tor  the  hrst  liiiu-  Radio  aids  to  naviKalion  .ite  also 
insludtd  There  is  an  ex|Htl  tieatment  id  m  n  linear  elesliit  tirttiils  Plentiful 
information  is  ytisen  on  r.idio  antennas,  eleetne  wave  filters,  mierowave  ptumhin^. 
itansfoniurs  with  iron  e-  ies.  aiul  siii>;le  mesh  touple-d  einuits  A  eomplete  seelion 
IS  devoleil  to  eletlrome.lianK.il  .uoustu  deviees.  ineludin>:  data  on  loudspe-akers 
and  telephone  teeeiveis.  minopliones,  m.i>;nitK  tciordinf;  and  teptiKlueiiif;  id  sound. 
photoy,tapliK  sound  teeordinK.  J'>sl  pie.’oeleettie  etvstals 


Optics,  television  broadcasting, 
medical  applications  included 

I  here  ate  also  self-eontained  se-eti-ins  on  opties  plif  sudoyoeal.  jjcome-liie,  anil 
ele-illron.  sound  repiiKluilion  svsteins,  a  new  stslion  i-n  lele-vision.  iiuludiny:  tele¬ 
vision  hroadtjstin^  and  reteiscrs.  ,A  s.etion  on  inevlual  applieations  of  elcxtiieifv 
me  hides  suiti  subieets  as  dialheimy  and  hiitli  frequenev  surcerv.  the  me-lual  uses 
"f  ulliasioitt  an.l  infraied  ladialions,  hi>;li-soltay;e  shivk.  and  x-ray  burn. 
Septci’iher  loAo  I'M  paj-is  plus  index  'U 
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In  ashiitiffn  tf>  the  st.in.lars|  Li»Nefa>je.  ^r(.itcT  utten- 
tiot)  is  >;isen  ami  the  theoretuji  sixie  tn  LirLUit 
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plastic  insulatint;  materials,  ami  intiuiti«>n  ami 
Jielectnc  hejtin>'  apparatus. 
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(Theory  ^rocVKc) 
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fr«*ni  your  si  ope.  It  hrlp«  %oii  seleit 
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ti^d's  III  every  field  and  reM.irih  ailiv- 
itv  whiih  eniplovs  a  rallnole  r.iv  o*«  il- 
loi'r.iph  \I1  s<u|>es  proihnrd  and  oold 
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ddfereiit  models,  are  dlewiiilod  tom 
ph'telv  with  srhemalii  wtritiK  dia- 
Itr.iiii*  Almost  IvIHt.tNHI  worti*  and 
ahttiil  l.OtM)  illustrati4»n«  .ite  inror 
ptiiatetl  in  nnire  than  'Aftll  pa^e*  In 
v.iln.thle  for  eiiltineei*.  »ervi<emen. 
leather*.  students.  \inted  f'orre«. 
ra«lio  amateur*,  researth  lah«iral«triet. 
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Nlw  BOOKS  (cMtiMvaO)  ] 

tt'iL.'hor  trari.<^f(irmuti(rn  of  u  prinu*  * 
li\t‘  lu-twork  in  which  all  the  j 
braiirhes  are  short-circuited  on  ; 
thetn.-elves.  The  problem  of  settiiijr 
up  the  rnesh  or  ncxie  tsiuation-  is 
then  retimed  to  one  ttf  setting'  tiovMi 
two  tensors,  one  representing  tiie 
tiri  uit  \aliieH  anil  one  repri  seiitini.' 
the  uiteri-onnei  tions.  the  traiis- 
fiirmation  i-  then  meielv  a  matte, 
of  roitine  ni.inipulation.  Although 
the  minimum  arno.int  of  eo;ii;i.iia- 
tioii  net  I’Ssarv  to  arrive  at  a  ni.mer- 
ieal  solution  IS  not  reiluifil  oy  the 
tensor  analvsis.  it  is  orKaiii/etl  m 
such  a  way  that  the  priK-eilure  i?, 
laipe.'.  loitine  ami  the  ihance  tor 
error,  e';e-  ially  an  error  in  the  sipn 
of  a  mutual  impeilaiiee  term,  is 
ktreatlv  minimizeil. 

In  the  hiMik  umlei  review,  tiie 
Iiresentation  has  heen  Kreatly  simp- 
lifieil  hy  avoiilitiK  tiny  mention  of 
tensors  or  tensor  foni'epts.  As  im- 
[ilieii  by  the  title,  the  material  is 
jiresenteil  purely  in  terms  of  matrix 
tilirehra.  .Actually,  in  the  case  uniler 
disiussion,  it  makes  little  ditfer- 
ente  whether  we  call  the  tpiantities 
tensors  or  matrices.  The  distinc¬ 
tion  becomes  significant  only  in  ap¬ 
plications,  such  as  the  stiuiy  of  rota- 
tiny'  machinery,  in  which  the  net¬ 
work  is  varyiiiy'.  In  avoiiliiiK'  liis- 
l■llssil)n  of  the  more  ilillicult  con¬ 
cepts  commonly  asstK-iateil  with 
tensor  analy.sis  nothing'  is  lost, 
but  simplitication  is  achieved. 

The  author  has  imleed  siicceetled 
in  preseiuinn  his  material  in  simple 
form.  The  book  is  ijiiite  suitable 
for  iiniier^raiiuate  stmieiit'  who 
have  hati  no  more  than  a  stanilaiil 
cour.-e  in  a-c  networks  or  for  prac¬ 
ticing  ciiKineeis  who  h.ivc  hail  no 
previous  experience  with  matrices. 
The  first  chaiiter  iiresents  the  fiin- 
.lameiitals  of  matrix  aly'ebra  in  such 
a  simple  ami  clear  fashion  a.'  to 
make  it  an  excellent  meiiium  for 
the  stuilent's  first  introiluction  to 
the  suhjivt.  The  other  three  chap¬ 
ters  take  uji  respectively  the  nu-h 
methoil,  the  noile  I'air  methoii,  ami 
the  mixeil  methoil  of  network  analy- 
'i'  all  from  the  matrix  jioiiit  of 
view.  .-Vlthoutfh  the  discussion  is 
entirely  in  terms  of  steadv-state 
!  analy.sis,  the  extension  to  inclinle 
j  transient  problems  will  follow  im¬ 
mediately  once  the  student  has 
mastered  the  operational  methods 
of  transient  analysi.s. 

.Althoinrh  the  book  dia'.s  succeed 
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in  presentinK  the  material  in  clear 
and  .simple  terms,  it  i.s  to  be  re- 
;rretted  that  the  author  has  not  in¬ 
cluded  more  examples  and  problems 
of  a  type  that  d<*monstrate  the 
potter  of  the  method.  Primarily  be- 
cau>e  of  the  lack  of  such  probU-ms, 
the  btKik  is  likely  to  lea\e  the  reader 
unenthusiastic  about  the  utility  of 
the  matrix  methoil.  .VlthouKh  the 
author  says  that  he  considers  Kron's 
work  to  be  the  most  siKnificant  ad¬ 
vance  since  the  introduction  of  im- 
jiedaiice,  he  is  not  tiM>  successful  in 
conveyiiiK'  this  impression  to  the 
reader.  If  the  Iniok  is  used  as  an 
under-jfraduate  text,  it  shoubl 
definitely  be  supplemented  with 
problems  of  analysis  of  comiilicated 
networks.  (»f  course,  for  the  prac- 
tieiny'  eny’ineer  who  can  supply 
problems  from  his  own  experience, 
this  is  not  a  serious  problem, 

'In  spite  of  the  above  critiii'm. 
the  book  does  fill  a  very  definite 
need.  It  is  hiydily  recommended  to 
•■iiiyone  wi'hiiuf  an  introiluction  to 
the  suiijei't.  Wxkhkn  |).  Wmitk. 
An  hiirn*  hiKfnnrn'tttft  Ltihunifmy, 
Mnirutii.  \’,)r  Ynrl;. 
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.l>lo  I  Is 

Ki.io  Ti:.  i.M  \i:\irri,'  tiii:<i|;v  io 

I'In.r  l|.  .111.-1, 1.,  ln.i.r  fnl.li.  .iti.n-  In. 

\.  »  Noik.  ii.iy.-.  j:  HI  I  n 

.il.riiik'il  r.  i.iii,'  ..liTioi,  ..iiMiniin:  .ii; 
Ihr,  .  yoinlr.i  :i  .1  ihiv  -.iintllO'  okis-io. 
«  .III  I  I  111.  .1|  Iinl  lil-l.  i ,.  .il  ii.lro.ln.  I'.iii  |.1 

1:1, iM  W.  Ii.-r  Til  Okli  I 111:11, .illy  pnlilislo  il 
i..'«..n  l-i;  ;i:  .1  I'il2.  il..-  1  0,,,.  ,.i-  iir*- 
-till  r*  K.ir.l.  .1  .1-  on.  of  11:..  .n.-l  r...,liil... 
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2  WHY  PUMP  DOWN  FAR  IF  YOU 
•  FINISH  OFF  WITH  A  GETTER? 

Ultimate  %’acuum  attained  by  a  getter  depends 
on  how  much  you  leave  for  it  to  clean  up. 
If  you  overload  your  getter,  it  emits  gas  back 
into  the  tube  during  service.  If  you  use  a  lot  of 
getter,  you  spread  an  appreciable  coating  over 
the  envelope  and  components — with  an  adverse 
effect  on  operating  characteristics. 


/WHY  TRY  TO  GET  THE  HIGHEST 
•  VACUUM  IN  TUBES  YOU  MAKE? 

Because  it  expands  markets  for  you  and  the 
entire  industry.  It's  basic  that  the  higher  the 
vacuum  m  a  tube,  the  longer  it  gives  satisfac¬ 
tory  service  and  the  more  confidence  ultimate 
users  feel  in  the  equipment  it  serves. 


3  HOW  FAST  AND  HOW  FAR  DOES  THE 
•  MCF-60  TAKE  PRESSURE  DOWN? 

The  new  MCF-<iO  3-Stage  Fractionating  Oil 
Diffusion  Pump  handles  U)  liters  per  second  in 
the  tange  from  10~’  to  10~*  mm.  Hg  and 
reaches  an  ultimate  vacuum  of  5  x  10~^  mm. 
Hg  Its  powerful  vapor  jets  can  operate  against 
a  forepressure  of  0.2  mm.  Hg  or  more.  The 
jet  assembly  can  easily  be  removed  for  cleaning. 


A  HOW  DO  OPERATING  COSTS 
▼  •  COMPARE? 

F.ven  though  the  MCF-OO  pumps  many  times 
faster  than  a  mercury  diffusion  pump  and  at¬ 
tains  10  to  100  times  higher  vacuum,  r/'i  a  lot 
ItiS  txptnmt  In  nfitraie  because  it  requires  no 
handling  of  liquid  air.  We  ll  be  glad  to  supply 
full  details. 


727  RIDGI  ROAD  WIST,  ROCHISTIR  3,  N.  Y. 
Orvaioa  of  (athnam  KoJok  Company 


Diltillmrt  o/  Oil-SoJubh  Vilamiat  and  Otbar  Concantratnt  for 
Scinaca  and  laduilry;  Manufactunri  of  High  Vacuum  Eguipmoal. 
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lontfrr  nrtrt%4r>  re*  hnal  lunr  ir«n%minrr^  «>r  rn rtx-rt 


4irir4fc  NX  iih  the  nt^  \rtitKi4l  ^nt<nn4  (Mintrl  nA2(K)) 

M»u  i4n  prc(iMl%  tiinuUtr,  cUHtru4M\.  40>  nurrT>4l  4irir4ti  4ntc*nn4  Ait  ihi« 

Without  Ir4«tni(  ttir  n%i  hrnih  I  hi»  ct^oipmrnt  vkill  4tirpl  4n)  if4n%miticr  p<i^cf  up 
it»  «*0(i  m4ii«  i(»4«i4l  hftirifc  pro%uir%  Jircti  Ni  uKin  mrtrrcJ  Kuii  Sturdil)  (t»n«irutled 
for  hjrd  u«4fcr.  <  4n  f>r  mounted  in  ^iindjfvt  r4tk  (4b«nrt  or  u\cti  on  hem  h  top 
1  Utt4t  4r  u$n  ft 9m  VM  ttUi  itftmg  hurmttttt 


E•IIPM[NT 


But  Oh,  What  a  Difference  in  Cooks! 


Th«r«  t  r>othmg  %«crf»t  about  thn  for* 
motoe  for  p*rman«nt  magnet  matenali. 
But  there  »  plenty  of  ditferecKe  in  the 
Annhed  product  ...  a  differerKe  that  i% 
determined  by  the  know  how  of  the 
fabricator 

Thomat  A  Shirmer  permanent  magneto 
rj^Bect  Our  49  year%  of  e^penecKe  m  the 
(le%ign  ond  fabrication  of  the  right  mog 
r>et  for  every  application  Let  u%  cooh 
up  '  the  right  magnet  for  you.  Write  or 
coil  ut  today 


Theme*  4  Skinner  S|»<  lolitH  in  mognet 
K*  ee^rwpnger  mogneTa  and  cere* 
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GRAPHITE 

AN0DES...if 

for  top 
tube  stability 


Tcxlay's  demands  for  increased 
electronic  efficiency  means  that 
I  tubes  must  have  unitorm  charac- 
'  tenstics. 

Tubes  equipped  with  Speer  gra 
phite  anodes  provide  this  essential 
stability  even  under  the  most  strm 
gent  operating  conditions  Graphite 
anodes  will  not  warp  lelative 
j  positions  of  the  tube  elements 
stay  constant,  making  it  jKissihle 
to  m.inuf.icture  closely  m.itched 
tulx's  Performance  is  eoris/sf*'rir/v 
uniform. 

Graphite  anodes  m.ike  possible 
i  JOd  to  .too  pr'rcent  higher  power 
1  ratings.  They  o|x-rate  at  lower  tem- 
j  jx'ratures.  have  far  longer  life,  sue- 
i  cessfully  withstand  hardest  us;igo. 
i  For  short  wave  and  FM  transmit- 
'  ters.  for  diathermy  and  heating 
I  machines- for  every  type  of  elec- 
!  tronic  equipment  using  vacuum 
I  tubes— more  and  more  manufactur- 
i  ers  specify  tubes  with  graphite 
anodes  Why  not  follow  their  ex- 
I  ample-*  You'll  be  sure  of  better 
!  tube  trerformance 


CARBON  COMPANY 
ST.  MARYS.  PENNA. 


THOMAS  I  SKINNER  Steel  Products  Company 

1120  Eatt  23rd  Street  •  Indianapolis,  Indiaita 


THAT’S  WHY  YOU  CAN  DCPBND  ON  THEM. 


K\'  r\  (i-Ki  apai  ilor  ro  an  iiiili\  iilnal  caitafilancr  rliock 

iiul  a  tlioruii^h  tor  o|M'n>i.  short*,  arnl  (!r<>niiil*. 

Ihi*  is  in  aiMition  to  «>n<*  of  tin*  most  extrusive  ami  elaborate 
«\'teni>.  of  ( liiM  k'  ami  rotitnils  on  raw  materials  an<l  maniifaetnre 
that  has  e\er  heen  ile\elo|M-(l  lor  anv  eleetriral  |iriMhi('t. 

r.em-r,)!  F.Iertrir  (!a|>afitors.  both  a-e  ami  il-e.  are  axailahle  in  a 
Vki'le  raiiizi'  of  rapai  itame  rating',  voltiives  ami  ease  stxles.  'I'hev 
are  •le-i:;ne«|  anil  niamifaetiireil  t<*  meet  the  latest  commeri’ial 
'taihlaiil'  ami  armeil-»er\  iee  s|H>i-ifirations.  The  nse  of  (general 
h.lei  lrie'«  reeentiv  (levelojK'il  silii-one  lni«hinf's  material  is  Iwine 
rapiillv  e\tenili‘il  throughout  the  entire  line.  In  a<l<lition  to  «u|H-rior 
eleetrieal  i|Uahtii-s  the»e  hushitie^  meet  nevs  «t<imlari|s  of  |ih\'ieal 
etiiluranee  iimler  exaetint:  eomlitions.  Ih-fxirlmfrit,  (it-niTul 

Hliitnr('.i>ni/Hiny,S)hf‘n<'itiitlvf),  V.  ). 

Writ*  for  do»criptiv«  informotton  on  d^c  capacitor»,  o*C  capocHort,  Or  boHotf  copocifort 
»0:  Copocttort  Solof  Division,  42*304,  Oonorol  Boctrk  Company,  Pittsflold,  Moss. 


GENERAL  ^  ELECTRIC 

40746^ 


4a?46v 
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Kr\i».\Mi:NT.\hS  nf  \  riu*  TIT  l\ 
TFnilll  I*TloN.  H>  KtNMn  Saiz.r  Alli 
'*h.i!rn**rH  Mik'  Mi  \N  i**« 

PHK'  "*  |>a|M  r  I"  r*n1-  I’hv  i 

rin  ult  Inlt-rrnptUm,  ‘‘f  tiari 

of  olrciiit  IrtaK.r'.  af^l  hiM; 
i*Kra|»hy. 


IM’HMr- \r)I»Hh:SS  IM  IIHI  lU  t;u\  > 
<*ornif«h  iU«lt  raft  PiiMU  .ittoii«<.  .N.  w  V*  rk 
IN'O.  HO  pa»t«‘s  pap*  r  «!.  T.>  r.  r;r  . 

IManninir  «M|t]ipnir'nt  •{«taiN.  installation 


■E 

hb 

pm 

|pi|K 

'^nil 

JFD  is  the  world’s  largest  producer  of  com¬ 
munications  and  television  parts  and  acces¬ 
sories.  We  grew  up  with  the  industry ...  and 
know  it  well. 


Jl  D's  new,  increased  facilities  for  the  design  and  manufacture  of  tele¬ 
vision  and  communications  accessories  are  second  to  none.  Two  large 
plants  are  completely  equipped  with  the  latest,  most  eflicient  machinery 
. . .  and  statied  by  experienced  personnel  with  the  recjuired  "know-how”. 


hujnirici  IniiteJ 


FIRST  in  Antennae 
and  Accessories 
—  Established  1929 
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•  Electronic 

Subminiaturization 

•  Instrument  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 

are  offered  excellent  work¬ 
ing  conditions  and  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory. 
Salaries  are  commensurate 
with  ability  experience  and 
background.  Send  informa¬ 
tion  as  to  age,  education, 
experience  and  work  prefer¬ 
ence  to; 


SMALL 


Cost  less  when  made  by 


MULTI-SWAGE 


The  economy  way  to  get 
a  million  small  ports 
similar  to  these  — 


I  xamine  ihc  tuhulir  »nd  jolid  metal  parte  shown 
here  twice  eirc  It  you  uee  anythinji  eimilar  ...  in 
(juantitice  of  o\er  a  million  .  .  .  important  eaein^e 
can  he  youre.  Send  ue  the  pari  and  epecs.  t)ur  quo¬ 
tation  will  chow  why  the  Hcail  (  hain  (  ompany's 
Mt  I,  ri-SW  .\(il’  I’rocecs  hae  long  t'cen  know  n  as 
the  moet  economical  method  of  making  electronic 
tuhe  contact  pine,  terminate,  jacke  and  elee'ee. 
And,  why  more  and  mcire  ueere  of  mechanical 
d  to  2'  length )  em- 


NORTH  AMERICAN  AVIATION.  INC. 

Aeropftvurs  Loborotorf 
Bo>  No  K  4.  12214  S  Lakewood  Bl>d 
DOWNEY,  CALIFORNIA 


Bpane  ^up  to  'c'  dia.  ani 

ploy  our  tacilitiee.  Rll  f  for  Data  Ifullrtin. 

THE  BEAD  CHAIN  {MANUFACTURING  CO., 

T>  Ml  c  IS  MOUNiaiN  6»0VI  IT..  IIIKIP0R1  S.  CONN. 


PHYSICISTS 

And 

SENIOR  RESEARCH 
ENGINEERS 
•  •  • 

POSITIONS  NOW 
OPEN 


Senior  Engineers  cmd  Physi 
cists  having  outstemding 
academic  background  and 
experience  in  the  fields  of: 

•  Microwave  Techniques 

•  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Ecpiipment 

•  Optical  Equipment 

•  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 


-that  a  PILOT  LIGHT 

CAN  IMPROVE  YOUR  PRODUCT 

....  add  attraction  —  safety  —  service  ? 


—  whof  lamp  to  vse 

—  how  to  ui«  it 

—  what  it  will  do 

—  what  it  will  cost 


THIS  IMAY  BE  THE  ONE 

Dokigned  for  low  coit  NE-S1  Neon  a 

•  Built-in  Rekittor  •  Patented  ^ 

•  U  L  Likted  •  Rugged 
Catalogue  Number  521308  —  997 

for  110  or  220  voltk.  S 

SAAAPLES 

tor  dtsign  purpose 

NO  CHARGE  lluj 

l/rii//  Write  for  the  WHS 

/f  L  rr  .  'HANDBOOK  OF  PILOT  LIGHTS." 

Write  uk  on  your  dekign  problemk.  0  II 

The  DIAL  I.IC^IT  COWPAAiY  of  A^IERICA 

f'r/rfmrtfi  Maniifarturfr  rif  /’i7«r  l.ights. 

900  HROATtWAY.  NKW  YftKk  3.  N  Y  TMU’HONK  SI’HING  7.1300 
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Selenium  Solves  a  Problem 
for  the  IBM  problem  solver 


In  building  this  complex  problem  solver,  IBM 
chtise  Rectox  Selenium  Rec'tifiers.  Thus,  power 
supply  maintenance  is  “just  a  memory”  now 
on  the  IBM  electrical  brain. 

Selenium  rectifiers  need  little  attention  .  .  . 
require  no  periodic  lubrication  . . .  have  no  ro> 
tating  parts  to  wear  and  replace.  You  can  in¬ 
stall  them  in  your  equipment  and  forget  them. 

In  addition,  high-voltage  selenium  cells  open 
the  door  to  savings  through  cell  reduction. 
Higher  voltage  cells  (24  volt,  d-c  /  33  volt,  rms 
compared  to  conventional  20  volt,  d-c/ 26  volt. 


rms)  cut  the  number  of  cells  required.  And 
fewer  cells  mean  lower  costs. 

Maybe  you  have  a  similar  problem.  Our 
engineers  will  be  glad  to  work  with  you  to 
find  an  economical  answer.  Ciet  a  copy  of  DB- 
19-023  from  your  local  Westinghouse  repre¬ 
sentative.  Or  write  Westinghouse  Electric 
Corporation,  P.  O.  Box  868,  Pittsburgh  30,  Pa. 

J-3IS90 
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TUBES  AT  WORK 

contmwcd  tfom  p  111) 

time  key  resistance  is  equal 
t<»  the  20r>0  Krid  firitiK  potential,  the 
thyratron  starts  conducting. 

2n.'>0  plate  circuit  relay  A',  is  then 
actuated,  which  breaks  the  holding 
circuit  of  relay  K..  Relay  A',  then 
de-enerKizes  the  clutch  solenoid.  The 
i-lutch  and  its  as-sta-iated  mechanism 
then  ojans  the  print  switch,  de¬ 
energizes  relay  A',,  and  raises  the 
platen  and  neKhood. 

In  chantrinK  to  its  nonoperating 
positiim.  A',  ofams  the  20,‘>0  plate  cir¬ 
cuit,  and  Ktounds  out  the  charKinjr 
capacitor.  Thus  the  printing  cycle 
is  completed,  and  the  machine  is 
ready  for  the  next  exposure, 

T  lining 

The  diisle  in  the  charjrinK  circuit 
makes  possible  stable  accurate  tim¬ 
ing.  Reference  is  made  to  the  charjr- 


FIG.  2  Charqinq  circuit  during  potiti** 
allernation 
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SPfCtAl  •flAir] 


You  get  better  serxice  from  Leach  Relays  because  thousands  of  types  of 
relays  for  thousands  of  applications  have  been  proved-in-use  for  over  30  years. 

Leach  Relays  are  designed  with  an  exceptionally  high  factor  of  safety 
for  extrj  dependability  Simplicity  of  designs  makes  installation  quick,  easy 
and  inexj'cnsive  Get  all  the  facts  and  make  your  own  comparisons.  Leach 
Relays'  outstanding  performance,  reliability,  sturdiness  and  economy  have 
been  prot  rd  m  use. 

Highest  standards  of  engineering,  materials  and  workmanship  assure  lon^ 
ufe,  ethcient,  trouble-free  service. 

rOR  RETTIR  CONTROLS  THROUGH  lETTER  REIATS-CONTACT  LEACH 


1*11  AraiOM  IOUL[«A*D  AkOt  A  M  a  C  l  t  t  S  C  A  I  I  P. 
I•p|»t*nlal'^^4  M  hliKipul  CitiM  W  U.  S.  and  Canada 


iiijf  circuit  voltasre  curve.^  of  Fist.  2. 
The  voltage  across  plotted  as  a 
function  of  time  is  not  a  continuous 
transient,  but  consists  of  a  series 
of  transients,  each  initiated  at  the 
beginning  of  a  tiositive  half-cycle 
input  to  the  (ISN?. 

During  the  negative  half-cycle 
input,  the  voltage  across  C,  is  for 
all  practical  purposes  a  constant, 
since  there  is  but  little  inverse  cur¬ 
rent  Mow  through  the  diiHle-con- 
nected  tiSN7, 

The  fact  that  the  slope  of  the 
broken  transient,  after  the  first  few 
cycles,  will  be  greater  at  every  point 
than  the  slope  of  a  normal  d-c  tran¬ 
sient,  with  the  excejition  of  the 
negative  half  cycles  of  e,,,  account.-' 
for  the  reliability  and  accuracy  of 
the  timer,  .\ccuracy  of  plus  or 
minus  one  (K-rcent  of  the  total  ex¬ 
posure  time  is  possible. 

The  d-c  power  sujiply  of  the 
timer  minimizes  the  opportunity  for 
power  line  transients  to  upset  the 
stability  of  the  timer  since  the  filter 
for  the  power  supply  ai'ts  as  a  blis-k- 


RELAYS 

ARE  PERFORNIANCE  PROVED! 


ainiiD 

Engineers  lire  R 

<0  ony  ^pe‘*  nitWl 

^^nNn^  PRoeitR 


FM  •TV*  MOBILE 
PORTABLE 

CUSTOM  DESIGNS  TO 
YOUR  SPECIFICATIONS 

W  ARD  — oldest  and  most  experienced  maker 
of  special  antennas  — has  the  facilities  and 
know-how  to  engineer  the  answer  to  any 
sptiiul  tiultunu  firohltni.  W  ARD  —  having  ^ 
developed  huntireds  and  hundreds  of 
special  antennas  — has  more 
experience  in  this  line  than  all  others  in  the 
industry  combined.  W  hether  \a>ur  aerial 
problem  involves  I  or  lO.tMM)  special 
antennas,  WARD  is  interested  and  ec]uipped 
to  help  you  solve  it.  Just  phone  or  wire 
the  SPF  Dept.,  Cleveland. 


Hard  is  the  most  exptruHitd  and  oldest  exclusne 
maktf  of  auto  radio  and  television  aerials. 


1 


i 


nOf€IT>ES 


r  THE 
FLUTED 
CORE 


^Cexc(^Cc-S^alt 


MODEL  539 

*  Dynamic  Mvtuol  Condvctonct  •  .  • 
t«adingi  in  Mtcromhof. 

*  Parmitt  cKoict  of  3  A.C.  tignoii,  .25, 
.5.  ond  2  S  voHs. 

*  V«rnitr  odiuifmtnt  parmiti  OCCurot# 
latting  of  grid  voltogo. 

*  Optionol  t«lf  b>ai  oFFongamcnr 

*  Provilion  for  initrhon  of  plof«  milli« 
omm«t«r  for  moaiurirrg  plaf«  currant. 

*  Saporota  A.C.  metar  mtaiurai  lint 
voltogo  at  all  timtt. 

*  D  C.  grid  bias  ond  D.C.  plate  and 
screen  voltages 

*  Tube  life  and  gos  test  for  occurofe 
motcHing  of  tubes. 

*  Tests  oH  tubes  normoliy  encountered 
in  oil  phoses  of  electronic  work. 

I  *  Designed  with  professionol  occuracy 
for  engineers  and  engineering  tech* 
nicians. 

See  the  Model  539  at  your  ;obbers  of 

write  for  oddifional  mformofion  fodo/l 

HICKOK  ELECTRICAL 
INSTRUMENT  COMPANY 

L  10537  Dupont  Avo..  Clovolond  I.  O. 
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•  MtOOf  liMRM  MAMUrACTUHNO  ICXdANCCS 

•  CU5’OM  tUIlT  riOM  tlANOAtO  COmPONINTS 

•  SMAIIINC  AVAHAOU  M  OlirCtINT  SI/E5 


•  ECONOMICAl  TO  USf 

•  OIEATEI  TOEEOOM  Of  CXStCN 

•  standaid  (NO  FiniNCS 

M5ICN  DATA 


7U>UCe2^  ^Ao44^iitA  e  stanoaro  end  httwegs 

p-TOTriiTi  ^  TYPICAI  FlEXWa  SHAH 


M 


^WIRC  SHIELDING  |  PUSH-PULL  CONTROLS 


PROSPECT  AVE  BINGHAMTON,  N 

FOAMltLY  A  MVmOM  OF  lUIOTT  MANUFACTUkIHC  COMPANY 


SAVES  TIME 
AND  COSTS 

setmTtftcfiuy 

DisteifiDjL 

to  moot  Modorn 
Production  Molhodt  ■ 

in  tho  fioldt  of  I 

*  Telephone  *  Teiecommuni*  B 
cottons  *  toitrood  Signollmg  •  Automotive  Industries  K 
Con  Monufocturing  •  Mochmery  •  Oenerot  Electncol  Work^^v 
Aeronoutics  ond  many  others. 


SUPftSPreO  WHITE  flASH  A<Ii«o**4S  tos.n  Cored  SotdOF  cofmoe  >n 
e.e«.«rYE  dem9fi%  cAd  eiioyi^YOU  CAN  SELECT  THE  SOlOEt  TO 
GIVE  MAIIMUM  EttiCllNCV  AT  THE  COtlECT  IEraPE RATUtf— EOt 
YOU*  iOt— or — »•  FTFoSe  <(  (•  *1  vowr  reewtremontt 

Chock  thoto  Important  Featurec: 

it  A<fto«f0d  rosm  Pwi  insures  mesiMum  “wettine  end  sp'eoJ>ne 

it  No  dry  Of  A.fH  ro«.ifan«o  ie>nit  No  riik  ot  certosion 

it  fcenomicel  Coes  twrtKer  Oi*es  wore  lemti  por  pownd  of 
solder. 

it  fo»r#r  Operators  solder  mor#  io<n*t 
it  Cw9»  down  roiOifS 

it  Non  KverOSCOP'C  ros>dvO  ot  hifh  d>ote('ri<  (rronerK 
O  No  wnpioOAont  odor 
it  Coioplore  continuous  core 


i 


} 


UG419  U 
UG419  U 


UG  425  U 
'  UHF 


UG  381  U 
UG  381  U 


•  Video 


m«ti 


New  Instruments  for  Microwave  Testing 

COMPLEMENT  SPERRY’S 

MjhIcIs  348.  349  and  350.  new  cavity  frw^ucncy  meters  shown  below,  extend  to 
tl)e  SMI-  and  I  Ml  frequenev  ranges,  techniques  which  are  now  available  at 
lower  frequencies.  These  broadband  instruments  are  designed  for  Nith 
transmission  and  absorption-t\pe  indications.  Thev  are  suitable  for 
search-ivpe  frequence  nx-asurements  or  any  other  requirement  where 
an  accuracy  of  .1  percent  frequerx'y  set  is  needed.  These  are  among 
the  many  new  microwave  test  and  measuring  instruments  which 
have  been  added  to  the  cver-itKrcasing  Sperrv  Microline. 


FREQUENCY  METERS 
- ^ - - ^ 

Model  348  349  350 


Description  cavity 

Frequency  Rango  me  ,  13,000  18,000 
Absolute  Accuracy  1  1000 


CAVITY 

19,000  26,000 
1  1000 
450 


CAVITY 

26,500  39,000 


the  f'MQtiency  rjngfie  of  th« 


W  >de>  Frequtrtt'v  H«r3|t  me 


Impedance  Vrter 
Impedance  Meter 
IfTipedanre  l»*n<f  j 
Dtre  tional  C  jupiei 
D<revtiv>nal  CotipFer 
Dtrerti  .nal  Cuupier 
Dtretfiunal  Coupler 
Dirertinnat  Coupler 
Short 


n  bOO  39  OOO 
18000  ?t>b00 
16  000  26  SOO 
12  400  17  000 
32  000  39  000 
7«b00  40.000 

12.400  18  000 

12.400  18  000 
26.900  40.000 


Approximate  Loaded  Q 
_ _ I  RF 


Cetalog  <nformct>on 


•mj  oth«r  Microline  instrumentt  is  svjilahle  on  rsniiMt.  ^ 


Termination 
Termination 
Oetertor  and  Mner 
Deter  tor  and  Mnet 
Oeteitoi  and  Mner 
Detectt.r  and  Mutt 
Magic  lee 
Mag>  Tee 


ernoseopc  coMpm 
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mmm:  LiHiiKATiiKiKS. 

>00  FANNY  ROAD.  lOONTON.  NEW  JERSEY 


production  of  prints.  The  capacity 
of  the  machine  is  CuO  (trints  per 
ht)ur. 

The  automatic  niaK'nilication  con¬ 
trol  of  the  timer  makes  it  unnece.s- 
sary  for  the  operator  to  mentally 
calculate  e.xposure  time  in  terms  of 
both  nejrative  density  and  majrni- 
lication,  hut  only  in  terms  of  the 
former.  The  timer  is  usually  ad¬ 
justed  to  pive  exposures  of  0.2  to 
T).!  .seconds  at  a  maiiniftcation  of 
1.;?,  and  exi)osure.s  of  1.5  to  .37  sec¬ 
onds  at  a  majrnification  of  5.  The 
transient  net\M>rk  of  the  timer 
mi^ht  he  used  to  advantajre  in 


•  I  >e«i;:iied  for  (lie  ineasiireiiieiit  of  \(1  \  oltafies  from  .00|  Volt  (o 
IttO  \ol|.>  over  a  frei|uene>  rantte  of  lO  to  l.*»0,0(M)  cycles.  •  \cciiracv 
Is  ♦  2'’|j  at  anv  |Mimt  on  the  si'ale  up  to  lOO  and  '.i*7c  above  lOO  Kfl. 

•  \'erv  stable  calihralion  nnaffected  bv  cban}!es  in  line  voltatte,  (iiIm's 
or  circuit  constants.  •  |{an|:e  sw itebin;;  in  decade  steps  easv  to  ii»e  — 
oidv  (INI',  siale  to  read.  •  <  bitpnt  jack  and  output  control  provided 
s4>  tb.il  Noliiiieler  can  !»•  ii*«‘d  as  a  bieb-):ain  (TODH)  bieb-lidelity 
atiipblier.  •  \cces.M>ries  av  adahle  to  extend  reading:*  up  to  Ill.llOO  \  olts 
and  iloMii  to  III  microvolts.  •  I'recision  .'vbiuil  Ifesislois  convert 
MimIcI  illlil  Noltmelcr  to  verv  s4‘ii>ilivc  direct-rc.ubii::  milbamiiieler. 

f  •«  on  tKit  VoHm«t*f  onil  ftollonfin*  y  Op*r«if*4 

MwttiplicfR  Shunt  S«ti%tort.  wrEt*  fur  catalog 


Complata  photographic  onlarqgr  with 
•lactronic  control  parmlts  operator  to 
e»timate  exposure  time  from  neqatiee 
density  and  automatically  adjusts  tim 
inq  tor  print  site 


PKICI  . .  1700  00 


An  EASY  and  ACCURATE  Way  to 
Measure  Audio  Frequency  Voltages 


TUltS  AT  WOAK  (CMtlulNa) 

iiiK  network.  The  d-c  supply  also 
improve.s  the  accuracy  of  the  timer 
in  that  the  Krid  fiririK  potential  of 
the  2II5II  thyratron  hecome.s  a  con- 
.stant  upon  the  application  of  a  d-c 
voltajfe  to  its  plate. 

In  exjierimentation,  it  was  found 
that  jfreat  care  must  he  exercised 
in  the  adjustment  of  the  capacitor 
Kroundinjr  contacts  of  relay  As 
These  contacts  must  have  a  good 
wiping  action  in  order  to  maintain 
their  cleanliness.  If  they  become 
dirty,  the  charging  capacitor  will 
not  fully  discharge  between  ex- 
(losure.s,  thus  affecting  the  stability 
of  the  timer.  The  use  of  pushbut¬ 
tons  to  control  the  timing  operation 
was  selected  to  facilitate  high-speed 


are  businessmen 


OF  COURSE  NOTI  Literally,  their  normal  body  tem¬ 
perature  is  98.6— same  as  laborers,  engineers  or  any  other  group 
of  people.  And,  figuratively,  they’re  no  more,  or  no  less,  cold-blooded 


—as  a  group. 


We  all  know  unrea.sonable  generalizations  can  be  dangerously 
fal.'^e.  Common  sense  and  on-the-job  ex|)erience  show  us  the  value 
of  dealing  si)ecifically  with  ideas,  problems— and  people. 

Let’s  not  make  the  big— and  costly— mistake,  then,  of  generaliz¬ 
ing  on  religious  or  racial  groups.  Adopt  and  corn/  out  these  common 
sense  principles : 


1.  Accept— or  reject— people  on  their  individual  worth. 


2.  Don’t  listen  to  or  spread  rumors  against  a  race  or  a 
religion. 

3.  Speak  up,  wherever  we  are,  against  prejudice.  Work 
for  understanding. 


Published  in  the  public  interest  by: 


McGraw-Hill  Publications 


ELECTRONICS  — S«p(eml>*r,  1950 


149 


IriiiiiiitKidI 


OLLOW  THE 
PARADE 
«TO  THE  ^ 


rnuntftSn 


INSTRUMENT 


JUST  PLAIN 
RUGGED 
.  .  .  yet  on 
instrument  of 
highest  QUALITY 
.  .  .  PRECISION 
.  .  .  ACCURACY 


70<ll^ 

Dynamic 
Range* 
on  Disks 

HOW  made  possiblo  with  tho 

FAIRCHILD 


Tilt  "H«rm«tUellv  tmgifymomt 

^  #•  !•  JAN 

%e«cifu«tion»  foe  4#istr«m««»tf 

•  cat*  with  h»avr  copper  codmiun  plolo  <ad  black  Itaisb. 

•  Racolloni  duo  to  co«o  matorlol  oad  coostructioo. 

e  DoubU  etroaqth  door  ^laM. 

•  ilock  satlii  oisodiRod  aluaiuiuai  botol. 

e  CtaM  lo  moial  tcol  uador  conirollod  humidity  and  tonpor 
aturc  c»aditiooo. 

•  D  Aroonvol  porstanoai  mo^aot  typa  movomoat  tor  DC  op 
pl.cationt 

e  Dooi^aod  to  oohaaco  panol  appoaraaco. 

•  Avallablo  la  3t|**  oad  Jtj'*  rouad  caoo  typoo. 

•  Cuaroatood  lor  oao  year  o^aiaat  workaiaaablp  aad  motorloU. 


Rest  Ryy  Syrlinffon 


Thermo-Stylus  Kit 

^ MrathreJ  /tt  afcorJunce  utih  SAH 
Recording  unj  ReproJucinf!,  SunJ- 
jtJi.  Sectton  I,  pjrjf^rapb  1.85. 

WHAT  IT  IS: 

A  kit  of  special  styli  with 
miniature  heating  elements,  a 
cutterhead  adaptor  and  a  heat 
control  with  calibrated  meter. 


BURLINGTON  INSTRUMENT  COMPANY 

DEPT.  F-90,  BURLINGTON,  IOWA 


IrHluilrd  arc  rompirtc  drsTriiittons 
and  «prt  itii  4liont  on  wtrr  laoiind  fcsistori 
of  all  types  anti  %itc%.  Kai  h  is  precision 
laoutul  to  close  tolerant  e.  and  many 
feature  A|>rt  lal  moisture  prtMifini;  to  assure 
proper  fuiHtioninK  under  severest 
*  climatic  londktions  INKKSCO  kesistors 
— availal.Ie  fw  IMMKOIATE 
DKI.IVKKV — are  supplied  in  standard 
t»r  tiistom  types  to  meet  the  most 
tiuusual  design  or  ot»erational  require- 
nirnts,  and  are  offered  at  prices  that 
Ixfutit  fnun  nTa>s  priMluttion  facilities.  A 
ctipy  of  the  new  INKESl'O  catalog 
will  Ik*  helpful,  write  for  it  totlay  1*111x1, 
samples  and  estimates  promptly 
tui  other  than  standard  fcsistoit. 

■  ••Hi  .ti««rfT«stllll- 


IT  WILL  PAY  YOU  TO 
CONSULT  THE  NEW 


INSTRUMENT  RESISTORS 
COMPANT 


WIr*  WoufKl 
K>aiB<ri  far  lv«ry  Um 


when  you  need  resistors- 


lOM  COMMItCI  AVI  ,  UNIOM.  N  J 


IwtniiiiBiitotlon 


•  >'-i  i  <1  .iiiiitiiiiiiiiitiidii.i 


WHAT  IT^DOES: 


Applies  thermoplastic  principles 
to  disk  recording,  eliminates 
mechanical  loading  of  the  cut¬ 
ter  by  the  disk  material. 

RESULTS: 

•  Raducas  basic  turlaca  noiia  at 
laait  30  db. 

•  Mlnimliat  fraquancy  diicrlmin- 
atlon  at  Innarmott  diamatarc 

•  lllminatat  mott  dlHIcultlas  dua 
ta  production  difforoncat  in  blank 
ditki. 

Recordings  made  with  the  Fair- 
child  Thermo-Stylus  Kit  retain 
the  esthetic  listening  apiseal  ot 
original  sound. 

WRITE  FOR  ILLUSTRATED  DETAILS 


SPECIFY  YOUR  CUTTERHEAD 


RECORDING  EQUIPMENT 
CORPORATION 


IS4TH  STREET  AND  7TH  AVENUE 
WHITESTONE,  N  Y  rn 
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Cellim  Rodio  Compony  usm  lAMICOlO  for 
r*»i»tof  ond  cond«n»«f  boordt  Ifi  iH  18S^ 
Aircroft  TraMfn«tt«r-R«<«iv«r.  Top  to  bottom: 
lAMiCOlD  pwnchod,  drillod  ond  on^rovod; 
»oldortf»9  connoctioos  Inttotlod.  bock  vmw  of 
compioto  oMombly. 


jjmoiij 


means 


light  weight 

strength 

compactness 


good  insulating  properties 


in  COLLINS  resistor  and  condenser  boards 

I.wiicoii)  tfu'iiixiv'iiint;  plastit  offers  |ii(>|H-rties  itiai  make  ii  ideal  for  resistor  and 
(oiidensei  l>oar(ls  used  in  Oollins  Radio  (:oiii|)any  kirtrafi  liansnuiiets  and  Rereivers 
—where  ( oinpar  i ness  aiui  lintil  weight  ar<‘  essential. 

I  loles  ate  pniK  hed  ini.  sMicott)  on  <  lose  renters  without  fiaving,  t  iiippittg  or  hi  rak¬ 
ing  ont.  !  his  laininaterl  plastir  material  has  the  strength  of  metal  .it  hall  its  wr-ight 
|)t<)\ides  rigid  sn|i|ioit  lor  ronrlriisers  and  resistors,  in  a  iom|iari.  lightueight  unit. 

I.wiirDin's  high  diilirtrir  strength  itisnrr's  gornl  insidatitig  |>ro|M'ttir's. 

I  hr'  seir  r  tion  of  I .  wtir  om  lor  strnr  tnral  insidating  r-lr  inents  in  soni  r'(|ni|)ment  will 
assure  son  of  low  tost  l.ihrit ation  and  top  |M'rformanre.  la't  ns  hritig  oni  seats  of 
cNperientr  in  m.ikitig  Irigh  rjiialits  eletirital  insidatitig  materials  to  iH-ar  on  sour  iiisu- 
latiott  prohlems  (.ontart  onr  nearest  sales  olhte. 


COMPANY 
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Sch«n*ctady  1,  N«w  York 

Offices  in  Principal  Cities 
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NCO  ^CEOSACi 


because  the  opposed  windings 
ore  on  a  special  flatted  core 


It'*  a  Ward  Leonard  eaclujive  — a  non-inductive  resistor 
with  Ayrton-Perry  winding  around  a  core  that’s  flatted 
on  opposite  sides.  Purpose  of  the  flats?  To  make  sure 
the  crossings  of  the  two  windings  are  exactly  180® 
apart  — thus  reducing  inductance  and  distributed  capac¬ 
itance  to  an  absolute  minimum. 

For  high  watt  rating  in  a  given  size  unit . . .  low  differ¬ 
ence  in  potential  between  adjacent  turns  . . .  absence  of 
undesirable  high  capacitance  — specify  Vi’ard  Leonard 
non-induaive  resistors. 

>X'rite  for  Resistor  Catalog.  Vi'ard  Leonard  F.lectric 
(  ompany,  South  Street,  Mount  Vernon, 

Offices  in  principal  cities  of  U.  S.  and  Canada. 


\-C  Volliii«*l«*r  for  Built-In 
liiMriini<*ntalion 


F’I’U.-.^cai.e  .sen.iitivity  of  10  milli¬ 
volts  is  provided  by  the  electronic 
voltmeter  who.se  circuit  is  shown  in 
F'ig.  1  and  2. 

Ih'sijfned  for  built-in  in.strumen- 
tation,  the  voltmeter  is  stable, 
linear  and  maintains  an  accuracy  of 
three  percent.  Covering  a  range  to 
50  kc  with  a  full  scale  sensitivity  of 
10  mv.  it  is  suitable  for  a-f  meas¬ 
urements  made  in  connection  with 
amplifiers,  filters  and  ecjualizers. 

F'lgure  1  shows  the  basic  circuit 
designi'd  by  Howard  L.  Daniels,  of 
Kngineering  an<l  Research  .Associ¬ 
ates,  Minneapolis,  .Minn.  It  ditfers 
from  most  a-c  voltmeters  in  the 
proportioning  of  the  circuit  con¬ 
stants.  The  first  stage,  C.  is  a  volt- 
agi‘  amiilifier  desijnuMl  to  give  maxi¬ 
mum  voltage  gain  in  the  reejuired 
b.andwidth.  The  second  stage,  1’.,  is 
a  current  amplifier.  Its  load  resist¬ 
ance  is  deterniitied  liy  the  following 
considerations:  it  tnust  be  higher 
than  the  resistance  of  the  rectifier 
.and  meter  combination;  it  must  be 
high  enough  to  limit  the  overload 
current  through  the  indicating  in¬ 
strument  atid  low  enough  to  permit 
a  reasonable  value  of  transconduct- 

j  ance  to  be  developed  in  the  current 

I  amiilifier. 

1  .A  full-\\a\e  bridge  rectifier  may 


I 

FIG.  I  — Bailc  Toltm*t«i  circuit  amploTi 
I  lull-wtnr*  brldq* 
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Hy  I.AWRK.sri;  F'i.kmini; 

Fnlls  Church.  Virf/iiiMi 


TUIES  AT  WOtK 


counting  and  frequency  measure¬ 
ment  circuits  a.s  well  as  in  other 
timing  oiierations. 


KllPf 


FOOT 


ITS 


DOWN 


ON 


INDUCTANCi 


WARD  LEONARD 

lUCTRIC  COMPANY 


MSUlWn  •  MNOSTAIS  .  Ml«VS  .  CMtWl  OfVKIS 


CORNELL-DUBILIER 


ANTENNAS  •  CONVERTERS 


CAPACITORS  •  VIBRATORS 


In  a  wide  range  of  sizes  end  container  shapes  to  meet  every  known  interference 
filtering  application.  A  few  typical  types  are  listed  below.  Thoosonds  of  other 
types  on  request.  Out  engineers  will  be  glad  to  consult  with  you  on  your  specific 
noise  problems.  Engineering  bulletin  on  request.  COfNfii.ouMUH  IICCTIIC  COI- 
PORATiON.  Dept.  K  90  South  Plainfield,  New  Jersey.  Other  plants  in  New  Bedford, 
Brookline  and  Worcester,  Mass.;  Providence,  R.  I.;  Indionopolis,  Ind.,  and  sub¬ 
sidiary,  the  Radiart  Corp.,  Cleveland,  Ohio. 


CepecMve  InPectlve  fitters  —  tingle  and  melrlpte  tectien 
gi  cirewilt  in  herinetltalty  teolsd  centeinert  ter  eirtroft,  aerine, 
and  heovy-dHlY  applicarion  reealring  flHert  with  higli  inter- 
lian  latt  over  temperature  range  from  — SS  le  -flS’C. 


feed-tttreagti  fepertHue  TV  aad  redte  itelse  fUtars  — 
Compoctl  ligltlweigHtt  Nwmerout  Intertion-lett  penernt  avail- 
oMe.  Hermetically  teoiedl  Dykeeol  impregnetieni 


llectrical  eppllewce  fHtert  —  ter  fleoretceni  lompt,  toed 
miiert,  vacuum  cleoeeri,  butinett  modtieet,  and  e  wide 
variety  of  ether  eteciricet  equipment  ouellnhls  in  many  itylet 
with  both  tteiible  lead  and  lolder  log  electrical  oennecliant. 


FOR  EFFECTIVE  NOISE  ELIMINATION  ...  FOR  DERENDAILE  RESULTS 
.  .  .  FOR  PREMIUM  QUALITY  PERFORMANCE  .  .  .  ALWAYS  SPECIFY  C  O! 
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A  d9p»ndabl»  source  of  supplyl 

ACCURATE  SPRING  MFG.  CO. 

3830  W.  Lake  St.  •  Chicago  24,  III. 


0|>ii<>n<l  H  ^olt  hjiirr>  patL  proMtlrt 
trit  loniainrU  power  %ouriC  atfordiOK 
maximum  ilrxihiliiy  u(  appliialion 
and  poriahilio . 

V^'righi  with  Satirry  paik,  .^9  Ihx.; 


recorder  only,  22  Ibc.  Sire  with  bac- 
ier\  pack  7”xl2' a"«9L'j'’.  Maximum 
of  6  channeU.  Paper  2"  wide,  100’ 
lonfi  Atailable  without  battery  pack 
for  operation  on  12  or  24  volts  D.C. 


U  ri/r  /or  iompUte  detatli 
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HIAOCO  AND  RORMfO  WItl  CONTACTS 


W  ou  4 

A 


«KI4MUHir  IS  ft 
PHSI'IIIIIH 


rUMPIIISfSiTH 


1  ^  •  Will  I  ^  »  Chart  chows  form  and  overall 

Tkr"  ,  _  ia.ori 

I  *  I  -J,  Y  dimencions  of  a  few  of  the 

yj  '*  j'  many  types  of  contacts  irudc 

— j— ■■■  '  ■  '■  -  from  Ney  Precious  Metal 

1  r-  ua  _  I  I  *»  Alloys  for  brush  or  wipinK 

—  I  contact  applications.  Full 

I  ■  1*. I.  i|i  technical  and  test  data  are 

I  available  on  request.  Other 

^  4  . o.«ii^cc.  Ney  Precious  Metal  Alloys 

I  'j~j^  ^  I  |~  '  I  solved  many  special  in- 

“*r  I  J  £  r  7  ^a\  dustrial  application  problems 

^  J  t  'i'  *  '  (  orisult  us  freely  without 

obliftation  I 

If'rr/a  r/r  phnmt  (  MAartoao  2-4271  )  our  Kritjreh  Oepatlmrnl  \ 

lilt  J.  \1.  ^lY  rilMPAIYY  Vou)/ 

17*  im  HTHin  •  N«NiynHii  I,  ro**.  \  / 

spn;i4iisis  IN  l■llll:llllls  mhal  MiT.MiumiT  sim:i  laii 


dependable  instruments 


i  H  a  n 


0*<illa*raph 
■acerslar 


Do  you  know 
how  much 
the  springs 
you  buy 
actually  cost? 


Vi'ffFN  you  calculate  the  cost  of 
your  springs,  don’t  stop  with  the 
price  billed  by  your  springmaker. 
Ciet  ihe  whole  picture  by  taking 
into  consideration  all  the  costs  .  .  . 
the  inspections  necessary  .  .  .  the 
delays  caused  by  rejects  .  .  .  the 
hitches  in  your  assembly  resulting 
from  spring  imperfections.  With 
this  data  at  hand  your  spring  costs 
may  take  on  an  entirely  different 
character. 

Take  the  case  of  a  small  spring 
which  previously  required  two 
operations  in  manufacture,  one  by 
machine  and  one  by  hand,  fol¬ 
lowed  by  careful  inspection  and 
a  high  rale  of  rejection.  Accurate's 
skilled  springmakers  developed 
the  tiKiling  necessary  to  produce 
this  spring  in  one  machine  opera¬ 
tion  with  unvarying  accuracy, 
l^nit  cost  was  substantially  re¬ 
duced,  inspection  and  rejects  were 
eliminateci  Tbe  combination  of 
all  these  savings  was  mighty 
important. 

Why  not  let  Accurate  engineers 
appraise  your  spring  requirements 
.  .  .  the  chances  are  they  can  cut 
the  overall  cost  of  your  springs. 
Vi’rile  tcxlay.  Ask  for  the  Ac¬ 
curate  Spring  HandbcMik. 

y/  .  4 


NEIIAND  RESEARCH  CORPORATION  *  iso  last  Siflli  Aw.  •  Oanver,  Cala. 


'Bendix  Specialized  Dynamotors 
are  made  for  the  lob! 


Whenever  DC  power  is  required  at  other  than  the  supply 
voltage,  Bendix*  Specialized  Dvnamotors  function  as  IX! 
transformers.  They  can  be  wound  for  any  input  or  output 
voltage  between  5  and  1200  volts,  and  they  can  deliver 
power  up  to  900  watts.  Multiple  outputs  can  be  supplied  to 
correspond  with  several  secondaries  on  transformers,  and 
their  output  voltages  can  be  regulated  within  close  limits 
regardless  of  input  voltage  or  load  variations.  Bendix 
Specialized  Dsnamotors  are  tailored  to  the  exact  require¬ 
ments  of  each  application  by  the  design  of  the  windings  used 
in  standardized  frames.  This  reduces  the  cost,  size  and 
weight  to  an  absolute  minimum,  consistent  with  the  oper¬ 
ational  requirements.  Compliance  with  Government  speci¬ 
fications  is  assured  by  the  choice  and  treatment  of  materials 
‘and  the  basic  design.  A  complete  t/etcription  of  your  require- 
menti  u  ill  enable  our  engineers  to  make  concrete  recomment/a- 
tions  .  .  .  All  orders  are  filled  promptly  and  at  moderate  cost. 


RED  BANK  DIVISION  OF 
BENDIX  AVIATION  CORPORATION 


■  ID  SANK,  NIW  JiaSIT 

[nm  Ul*  iMiii  IiIvmMuI  tMiMi.  n  nra  lamm.  N.  T.  It,  N.  T. 


WrA*  far  iWi  teUrKI  mi  Uimmielm  EmE 
— ■*•  trm.  YmV  Airf  ■  Imiai  wM  (kM 
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TUlii  AT  W0*K  (cwDinvedt 

\3t;  employed  in  conjunction  with  n 
microammeter  aii  shown;  or  a  half- 
hridjfe  may  he  used  as  in  P'ijf.  2. 
The  latter  arranjrement  halves  the 
■tensitivits .  ilermanium  diodes  are 
iiM-d,  The  low -fre<)uency  limit  of 
the  instrument  is  determined  hy 
the  ratio  of  to  the  plate  resist¬ 
ance  of  I’ . 

Since  the  actual  load  im|>edance 
of  I',  is  low,  this  staKe  is  inherently 
a  wide-hand  device,  and  the  hiKh- 
fre<;uency  response  of  the  circuit  is 
that  of  the  first  stajfe.  Bwause  of 
this  disparity  in  hi;fh-fre<iuency  re- 
s|M>nse  of  the  two  stages,  there  is  a 
wi<le  marKiti  of  safety  against  hijfh- 
fre<)uency  oscillation  when  feedback 
is  applied.  The  low-frequency  re- 
s|>onse  is  on  a  j)ar  with  that  of  a 
conventional  two-stajfe  amplifier. 

•  t  rcr(i(/<  H failing 

The  defhctioti  of  the  indicating 
d-c  meter  is  proportional  to  the  full- 
wave  averajre  value  of  the  an-  volt- 


•  Compare 

•  for  resuhs! 

•  Compare 

•  for  price! 

And  you'll  cKooi# 

m  th.  GREEN  ENGRAVER 


only  $2 1 5* 


FIFTH 
NATIONAL 
V  INSTNUMENT 
EXHIBIT 

riie  (Ireen  E^iigrater  offers  sresl  speed  and 
ronvenienrr.  (Quickly  ruts  up  to  four  lines 
■f  tellers  from  3  64*  lo  I*  on  curved  or  flal 
lurfacrs  wlicilirr  made  of  melal,  plaatira  or 
wood  .  . .  operates  by  merely  irarinn  master 
ropy  anyone  ran  do  an  expert  job.  Special 
itiarliment-  and  enEineeriiiE  servire  avail- 
ildr  for  produriioii  work.  Just  the  thing 
for  radio,  electronic  apparatus  and  insim- 
menl  manufacturers. 


•  Pansls  •  Nama  Plates  •  Scales 
•  Dials  •  Lenses  •  MsMs  •  Instruments 

.  .  .  also  diirs  routing,  profiling  and  three 
iitnensional  modeling. 

mmi  mrtudu  mmttmr  typm  m»4  t^imt  m^k 
kttldtMg  UtiurwM. 

GREEN 

INSTRUMENT  CO. 
1«3  Putnam  Are. 
Cembridfe.  Moss. 


mafffgfir  reerdtr  : 

siuu.'t  N  t.TS00  \ 

~>ae  MOC  S'V’l  ** 

pow*(  t*05  a«*tol 


Ulf«l  RKTIK  (Otf .  im  CariM  CaMvM 


FIG.  2 -Practical  mllllToltmater  drcull 
maintains  3  percent  accuracy  irom  10 
cps  lo  SO  kc 


I  ajff  applied  to  the  input,  since  the 
I  sin'nal  can  produce  no  chantfe  in  the 
!  average  charjte  on 

In  FIk  1,  the  full-.scale  raiiKe  of 
the  circuit  is  measured  by  the  ratio 
of  meter  current  to  input  voltajre: 

J  ^  Aig„ 

c,  1  •  K,  .4 ,  i;.i 

where  /  current  in  meter  circuit, 
e,  input  voltaKe  to  Kcid  of  I’l  .4,  = 
voltage  gain  of  1',,  <;«,  tran.scon- 
ductance  of  tube  r„  and  H,  -  feed- 
1  back  resistance  common  to  input 
j  and  output  circuits.  For  the  case  of 
I  no  feedback,  this  expression  reduces 
1  to  the  product  of  the  gain  of  the 
I  first  stage  and  the  transconduc¬ 
tance  of  the  second. 

I’ractiral  Circuit 

A  practical  embodiment  of  the 
Daiiiel.s  principle  is  shown  in  Fig.  2; 


PHOTOELECTRIC 
TOWER  LIGHTING 
CONTROL 


m 


Turn-on  fi.-candlcff'-off  at  55 
ft.  iandie%-'indr(>endcnt  time 
of  day  or  ik rather  condittona 
Low  6r\t  coyt^neftinihle  main¬ 
tenance. 

5000  watt«  contact  capacity. 
Over  20.000  in  ute  for  tower  and 
ctreet  lighting. 

(omplete  detaiU  a«ailahle  —  ack 
for  Bulletin  63505. 


k% 

COMBANYf  iNt. 


for  Industrial  and 
Research  Use 
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Webster  Elecirie 


’a  tWBpcIe  mml  arrict 
ri|tai!Tivfii|irti|i  / 


Housings 
Assemblies 
Metal  Trimmings 
Electronic  Tube 
Parts 


Plosflc 


Complete  Fabrication  Facilities  Under  One  Roof 
Exacting  Specifications  Met  —  Rigid  Inspection  System 


WM.  STEINEN  MFG.  CO 


N«w«rli  S,  Naw  Jartajr 


rout  iNOuitr 


Fits  Your 

T  Production  To  A 

t^inVOn  — high  quality,  uniform 
transformers,  are  your  best  bet  for  development, 
production  and  experimental  work.  For  over  20 
years,  the  KENYON  “K”  has  been  a  sign  of  skill¬ 
ful  engineering,  progressive  design  and  sound 
construction. 

Now  —  reduce  inventory  problems,  improve 
deliveries,  maintain  your  quality  —  specify 
KENYON  “T’s,”  the  finest  transformer  line  for 
all  high  quality  equipment  applications. 


\  <-oiiipli-l<-  iiiiil  \tilh 
lop  |M-rforiiian<-«'  and  :ib->oliite 
iiiiiiiiiiiiiii  of  M-r^iee  and 
iii^tallal ion  pridilenns. 


'llif*  tuUt  iiii'i'liaiii-iii  i-  fdi'Oirv 
Hilli  Mialrl  \T  i'arlr»ly<-  in  |>la<'r.  rra<b  fi>r 
iii^lallatiiiii  ill  toiii*  arm-  Hilhniil  ailji|pi|iiit‘nl 
<>r  iiKalilirutioii.  Tliin  i'<>ni|>lrlfl\  a-arinlilcil 
unit  j:i\rH  iHa*iii\r  Irarkiii^  at  all  |>la\in^ 
aiiml-.  tttjtli  %rrtii-al  atiil  lattral  riuiipliaiiri* 
•■liiiiinatr  '-kaliiii;''.  Thr  -llll|•l<■.  fiHiIpnaif 
iHiat  iiiri‘liaiii-111  laa.iliv,'  inili'xiiit;. 

rliiiiinaliii;:  ill**  |hi— il.ihix  ,,f  ihi-Iiii;;  anil 
ilaiiiauitii;  lli**  Ira*!*,  in  lli,*  litii,*  arm. 

'I'lirrt*  ar**  iiii  ili’lirat**  nart-  t«t  hrrak  or  ^**1 
iMil  of  <irilrr  I  II**  M<»l,'l  \ 7  u nil  t M  1-1  iim'li- 
aiii-iii  ri-\rr*a*-  tliroii::li  a  lilt*  *l,*^r****  an-  fi»r 
plaxiiicrillirr.f.f'i  I'lorTIIK  l‘  M  rn-oril-. 

N'liii  for  II  ouiiiiili*  a«M*iiilil>  l■Hlu>...tr> 
it  .  .  .  IIm'Ii  noli*  liral  liiiiiil  I  In*  mb iiiii'i-il 
iiii|iroii'ini'iil . 


WiBSTER  ELECTRIC 

Wit  •  f ttaWitli*^  1909 

^MtT  m  •  mi  fur  I««m|  w  OlMcitMt 
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;*l.  "Teflon”  solvent  for  it. 

n»  of  iny  pU«‘'f  •  .,„,rator»  operating  uniler 

,,  i,  ideal  for  motors  a  g  ^  .  i,  unaffri-ted 

,»e  aimosphenc  comli  ■  eap-w^ 

,aoor  -f-"-;;;:  „e  completely  unchanged. 


these  properties ! 

•Teflon"  tetrafluoroethylene  resin 
leiion  „.,.teral)le  abuse  in  a 

_.nhMandsconsuW^^ 

lesn  t  deter  1  corners 

.  smooth,  conforms  *>eu  lo 
iytMr  to  automatic  operations. 

n  OoT  over  the  ^  high. 

C.  It  has  aero  water-absorption. 

T  flon"  1.  capable  of  continuoiw 

'r'r.rr:r'.".-- 

isile  _19<,°C.  (-320 


Insulate  all  these  parts 


Ta^  at  rnaak  Waamd  Cait 


9Y  ter  tree  koo4Jel  oe  "TeA##"  Tape. 


ELECTRONICS  —  Septrmber.  1950 


m 


Need  help  with 
microwave  transmission 
lines?...  call  TERPENING 

I  In-  II IK  Htn.ix c  mi\fi  %li<>\N n  was  <icsiyii«-(l  and 

|)i<hIik (*<I  on  \|>t(  lal  ordci .  in  i|nantitv,  in  oni  plant. 
I  lion;;li  iii.idc  np  tioin  .1  nninix-t  of  dillnt-iu  src  tions 
Ina/cil  tonfilu  i .  spn  lal  ji^s.  liMiiics,  .ind  skilled  le«  h- 
iiKpii  s  in.ide  II  |H)ssd>le  to  hold  loler.im  es  liet  ween  the 
oniei  ll.inne  ( eniei  lines  to  •  .imm". 

\N  lieiln  i  It  s  .1  s|M‘i  lal  <  oin[)om'ni .  sni  It  as  the  mixer 
shown.  01  loinplete  inuiowase  transmission  sssiems, 
i\e  le  sj-i  np  to  piiKlme  them  with  .1  Ini’ll  dei;iee  of 
piei  isioii  lioin  hineptmts  or  petlotm.ime  sjhxs  .\I- 
thorn’ll  oni  enKineeiinK  stafi.  lalxnatoi les,  and  Inlh 
eipiipiK'd  shop  ate  nsn.ills  linsv  on  ^oseinmeni  ton- 
ii.uis.  out  nnnsnal  t.iiihiies  mas  |KMmit  ns  to  woik 
\s  III)  sou  on  sjiei  tal  iom|x)nn)ts  tor  miliiaiv  01  other 
murowase  ssstems  We  shall  tie  happs  to  talk  with 
son  .ilMint  soil!  pieseni  and/or  future  needs. 


TUtES  AT  WORK  IcwtiiiMd) 

the  full-.«cale  .sen-iitivity  is  10  milli- 
solt.s.  The  fnHjuency  ranjre  is  10  cps 
to  .'lO  ke,  within  3  percent.  Fise 
hijrher  ilecaile  ranjres  are  pros'ided. 
The  iiijrh-freiiuency  limitation  im- 
|M).se<t  In  the  tir.st  amplifier  plate 
circuit  cniiiciiies  with  the  limitation 
impo.seil  hy  the  lack  of  capacitance 
ciimp«*n.sation  in  the  input  step  at¬ 
tenuator.  Further  extension  of  the 
hitrh  end  implies  extra  complica¬ 
tion.  In  this  respect,  the  perform¬ 
ance  is  narrower  than  in  commer¬ 
cial  meters. 

The  circuit  employs  14-db  feed- 
hack.  At  26-db  feedback,  low-fre- 
uuency  oscillation  appears,  pros’id- 
iinr  a  12-db  margin  of  safety. 

The  device  is  extremely  insen¬ 
sitive  to  tube  and  line  s-oltasre 
chanr'es,  and  is  not  critical  as  to 
component  placement  or  lead  dress. 
Filterinjr  and  decouplinR  in  the 
power  supply  is  essential. 

Circuits  of  lower  sensitivity  may 
be  made  usinR  a  triinte  for  the  first 
staRe.  and  they  are  inherently  more 
stal.le. 


K-h'  llt’uls  (itmiltiislioii 

Fiirntum 

Carbon  and  sulphur  analysis  of 
iron  and  steel  by  direct  combustion 
is  now  beinR  done  by  r-f  induction 
heatinR. 

The  elei'tronic  combustion  fur¬ 
nace  comprises  a  class-C  oscillator 
with  siiitalile  controls  mounted  in  a 
metal  enclosure.  The  frequency  of 
operation  is  approximately  10  me 
at  a  power  output  of  500  watts. 

I.oadiiiR  and  unloadinR  of  the 
sample  to  lie  analyzed  is  accom¬ 
plished  by  means  of  a  bolt-action 
mechanism  centrally  located  on  the 
panel,  which  provides  an  atmos¬ 
phere  seal  in  the  same  operation. 
The  sample  container  is  a  small 
crucilile  or  cupelet  manufactured 
from  a  special  hiRh-refractory  mix¬ 
ture  to  withstand  the  hiRh  temper¬ 
atures  Renerated.  The  cupelet  is 
supported  on  a  ceramic  hearth 
mounted  on  an  aluminum  pedestal. 

The  combustion  tube  is  a  10-inch 
sivtion  of  luRh-silica  tubinR.  The 
ful)e  is  fitted  with  a  replaceable  ce¬ 
ramic  pluR  to  diffuse  the  flow  of 
o.xypen  immediately  above  the  cupe- 
li  t  and  to  trap  any  particles  thrown 
off  durinR  firitiR.  .\  vitreous- 
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CERAMIC  DISK  CAPACITORS 


Hi*Q  Ceramic  Di^k  Capacitors  for  hy-passing.  blocking,  or  coupling  are 
being  used  by  the  millions  by  television  receiver  manufacturers  who 
demand  the  utmost  in  performance. 

I'nit  cost,  time  and  labor  may  be  saved  by  using  several  of  the  mul¬ 
tiple  capaeitv  Mi-Q  Disks  where  applicable  in  your  television  circuit. 
Multiple  capacities  having  a  common  groiintl  arc  available  in  standard 
units  as  shown  in  the  chart  below.  Hi*Q  Disks  are  coated  with  a  non- 
Indroscopic  phenolic  to  insure  protection  against  moisture  and  high 
bumiilities.  Hi*Q  Di'ks  like  all  other  Hi-Q  components  assure  you  of 
the  biglic-l  tpialilv  workmanship  at  the  lowest  possible  cost. 

(bir  Kngineers  are  ready  ami  w  illing  to  discuss  the  application  of 
these  highly  ellicient.  dependable  capacitors  in  your  circuits.  ^  rite 
today  for  your  f'KKK  copy  of  the  new  Hi-Q  Datalog. 


Thickn*»t 


Diomatar 


B  P.D.  .00047 
B.P.D.  .0008 
B.P.D.  .001 
B.P.D.  .001 5 
B.P.D.  .002 
B.P.D.  .004 
B.P.D.  .005 
B  P.D.  .01 
B.P.D.  2*.001 
B.P.D.  2«.0015 
B.P.D.  2x.002 
B.P.D.  2*.003 
B.P.D.  2*  004 
B.P.D.  3*.0015 
B  P.D.  3*.002 


lniwto*ieM  0u«*i  end  Woa 

(Mdt  77  OOWg*  Puf  d«fld  *0*1  <pppp* 

Co»o(itv  Gveren'^dd  o*  •»omD#d 

Alt  rfipo<t»oncd  o*  2S‘*C 

e*  1  aC  ot  a  «oi*o0«  not  ovd*  3  IMS. 


7500  • 

foctot  Mob  7  e* 

«•••  3  *elH  IMS 

Tbii  Ve>to0«  1500  «a<ti  0  C 


JOUfffS  — ADDtfSSt  740  Ay«  ,  Hmm  iddfo'd.  Mo«8 


SAilS  OfMCiSt  Ndw  Vo'k«  Philod«iphia 
Ddtro't,  CH1C090.  Iq»  AngdUt 


flANTS:  Oldon.  N  Y  .  rronklinviM*,  N  V. 

idiiup,  Po  .  MyrtU  |•0€k.  S-  C. 
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stano 


PHALO 
HAS  IT! 


TEMPERATURE 

(U.  L  LABELED) 

THERMOPLASTIC 
HOOK-UP,  CONTROL 
AND  FIXTURE  WIRE 

Sizes  16-26  AVi  C, 


CRYSTALS 


S«nd  for 

1951 

ALLIED 

CATALOG 


That'*  not  just  "sales  tolL"  either. 
Years  of  research  and  experience  in 
crystal  manufacture  are  behind  the  spe¬ 
cial  process  we  use  to  make  STANDARD 
products  stand  up  under  shock  and  ex¬ 
treme  temperature  variations.  Their 
ronge? — 200  to  1200  kc.  CT  and  DT 
cut.  Hermetically  sealed  and  dry  nitro¬ 
gen  filled  Of  course,  they  meet  all 
Government  Specificotions 


Writ*  —  wir*  —  call  toe  specific 
informolian  ot  request  Catalog 
f  for  complete  details 


Sl„n.l  UP! 


Monufocturers  of  Thermoploitic  Insul¬ 
ated  wire,  cobles,  cord  sets  ond  tubino 


FREE 


Send  for  ACtfcvS 
NEW  1951  CATALOG! 


•  niCTROMIC  sumiis  for  INDUSTRY 

•  BROADCAST  STATION  SUFRLIIS 


St€utcCa/icC 

COMPANY 


CARLISII,  PENNSYLVANIA 


.42  INSULATION  — 

NO  BRAID  REQUIRtO 
’m”  insulation  WITH 
LACQUERED  GLASS  BRAID 

Your  Irtifurry  Wtll  Kecette  j 
I  \  Prompt  Altetitiori!  | 

PHALD^" 

Y-jy'  co»N£»  Of 
V  ^IP'COMmERCIAL  street 

"W  WORCESTER.  MASS 


IT  s  BENDIX-SCINTILLA 


ELECTRICAL  CONNECTORS 


•  CNDIX 

SCINTILLA 


('nfailin);  dependability  is  the  standard  set  by 
(Curtiss  propellers  and  American  Air  Lines  in  their 
selection  of  ei^uipnient. 

liendix-Scintilla  is  therefore  the  logical  choice 
f«)r  the  electrical  connecttirs  in  the  (iurtiss  Llectric 
propellers  on  American  Flagships. 

In  fact,  wherever  circuits  must  be  arranged  t«)  con¬ 
nect  and  disconnect  with  ease  and  certainty 
Hendix-Scintilla  is  the  choice. 

Remember  whenever  there  is  n«>  compromise  with 
equality  —  it  pays  to  specify  Hendix-Scintilla  electri¬ 
cal  connectors  —  the/wes/  money  can  buy. 


CHECK  THESE  ADVANTAGES 


Moitlur*-proof 
Radio  Quiet 
Single-piece  Inserts 
Vibration-proof 
Lightweight 

High  Insulation  Resistance 
Easy  Assembly  and 
Disassembly 

Fewer  Parts  than  any  other 


Write  our  Sales  Department  for  detailed  information. 


No  odditionol  solder  required 
Mcrotr  stAMCH  ofr^rs 

117  I 

Woodward  Avonipo,  rorndolo. 
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TutlS  AT  WOIK 


Work  coll  lurrounda  otmoaphoro  Molod 
tubinq  contolnlnq  tomplo  oi  Iron  boinq 
analyiod 


enameled  work  coil  surrounds  the 
combustion  tulie,  and  is  supplied 
with  r-f  energy  by  the  oscillator. 

IntcKral  pipinir  for  oxygen  and 
combustion  products  is  included, 
and  flow  is  controlled  by  needle 
valves  located  in  both  lines.  OxyKen 
is  introduced  through  the  top  rear 
hose  connector,  flows  throuRh  the 
top  control  valve  and  enters  the 
combustion  tube  through  the  top 
breech  o[>enintr.  The  products  of 
combustion  are  led  out  through  the 
lM>ttom  breech,  through  the  bottom 
control  valve  and  are  conducted  to 
the  external  train  through  the  bot¬ 
tom  rear  hose  connector. 

When  u.sed  for  carbon  determina¬ 
tions  the  oxygen  flows  from  the  top, 
over  the  heated  sample,  and  the 
products  of  combustion  are  taken 
from  the  bottom  of  the  combustion 
tube. 

Flow  of  oxygen  is  indicated  by 
the  lowering  of  the  level  in  the 
burette.  The  liquid  level  will  come 
to  a  halt  when  about  t  of  the  liquid 
is  expelled.  This  indicates  that 
combustion  and  fusion  are  taking 
place,  .After  the  combustion  is  com¬ 
pleted.  (about  1  min>  the  flow  of 
liipiid  resumes.  When  the  level 
reaihes  the  calibrated  portion  of 
the  stem,  the  oxygen  valve  is  clo.sed. 
the  plate  current  is  turned  olT,  and 
the  loading  mechanism  lowered. 

For  sulphur  determinations  the 
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IIIRUIStllll  IIRIS  fll  tM  IM  If  •  tNIENRiS  • 
aiuii  Tiiiii  iNiit  •  nail  iitiTiiit  iiiirHiNT 


IIKCTIMU  INTmill  (IIIPHINI 
•  CIRSIlTINt  (RtIRdlIRt  SEIUCtS 


THE  HIGHEST  GAIN 
COMMUNICATIONS 
ANTENNA 


BUILT 


EVER 


VEtTlCAl  liAO(ATlON  pattern  OF  TYPE  3000  ANTENNA 


Acfuollv  delivers  6  d b . 

increases  your  power  4  times! 

Now,  for  the  first  time,  you  can  operate  in  areas  previously 
far  out  of  your  reach.  This  vast  extra  service  area  is  yours  at 
no  itJJilionjI  optraline  (ost  because  the  6  db  actually  delivered 
by  this  neve  A.NDKh>X’  antenna  is  equivalent  to  increasing 
your  power  4  TlMhS!  Think  of  the  economy!  This  tremendous 
extra  power  also  fills  in  any  dead  spots. 

It’s  another  pace-setting  AN’DRh>X'  "first”. 

I'niformilt  oi  performunt  t  is  assured  regardless  of  supporting 
structure  height  through  a  I-XCLUSIV'E  ANDREW 

METHOD  of  electrically  isolating  the  radiating  elements 
from  the  support  structure. 

Lightning  protection  and  quieter  reception  during  electrical 
storms  are  achieved  by  a  IH!  path  which  conducts  static  charges 
from  the  elements  to  ground. 


SPECIFICATIONS 
148-174  MC 


TVPt  NO 

3000 

3001 

3002 

Coin 

6  db 

6  db 

3  db 

Haight  obovf  top  of  towar 

J7'A  fi 

22V,  «• 

I3'A  II 

Itnglh  of  ftvppOft  motl 
•  atandtng  into  towar 

5  (t 

Sfl 

311. 

WtigM 

623  Ibi. 

373  Ibt. 

173 Ibt 

Momant  ot  fowar  top* 

9300  «  lb 

613011  lb 

160011  lb 

(00  •<F«d  OFTd  *1*  rod>o(  pA<f«rd«  lood'Af 

JOO^w  for  Tpp«  3000  dowbU  obifrwcFion  lop  Tgp*  3001 

Tvm  3000  li  #•  ftvp^ri  a  300  <**"9  b*«<en,  ond  iAclvd#«  o  «w<EobU 

Ni«vn*  FSf  Typ«  300f  it  d««  iwpoorl  9  dowbl*  •bttfwcfr»il  lifbt 

All  «*d«l«  dv«>9A#d  (•r  f0  ANDbfW  Typ*  7)7  Uo0itmit$t0m  fin*. 

«Ad  9r««td«d  witk  «t(»b  •••  •••PR. 

All  •rd«rt  Allvd  cHronala^lc - 
wlr«  or 

foe  Mr  today 


WORlD't  lARCItl  ANTENNA  lOUIPMINT  SPICIAllItS 


Driver-Harris 


How  to  obtain  a  strong,  rigid  assembly  for  conductors  sup¬ 
porting  the  filaments  of  sealed  beam  automobile  headlights 
and.  at  the  same  time,  make  a  perfect  seal  between  the  con¬ 
ductors  and  the  glass  housing  of  the  lamp,  so  that  gas  sealed 
within  the  lamp  might  not  escape. 


AND  HERE'S  THE  SOLUTION: 

The  back  wall  of  the  lamp,  cast  from  Pyrex-like  glass,  has 
three  holes  through  which  the  conductors  can  be  passed.  The 
area  around  these  holes  is  heated  until  the  glass  is  near-molten. 
Over  each  hole,  on  the  rear  side  of  the  lamp,  is  then  placed  a 
"thimble” — made  of  specially  prctduc^  D-H  alloy.  These 
thimbles  are  pressed  into  the  molten  glass,  which,  upon  cool¬ 
ing,  holds  them  firmly  in  position.  The  conductors  are  then 
passed  through  the  holes  in  the  glass  wall,  and  their  free  ends 
soldered  to  the  base  of  each  thimble  respectively.  Lugs  sol¬ 
dered  to  the  thimbles,  outside,  provide  terminals  for  mounting 
the  lamp  in  a  socket.  In  this  manner,  a  strong,  stable,  gas- 
tight  assembly  is  obtained. 

Westinghouse  discussed  its  needs  with  Driver-Harris.  Could 
the  necessary  type  of  thimble  stock  be  obtained,  and  supplied 
in  strip  form,  .009”  thick,  with  negligible  tolerances? 

The  answer  is  found  on  all  Westinghouse  sealed  beam  head¬ 
lights  today.  Driver-Harris  not  only  produces  an  alloy  with 
precisely  the  properties  needed,  but  advanced  D-H  rolling 
techniques  meet  the  exacting  dimensional  requirements 
specified. 

SPECIAL  ALLOYS  FOR  SPECIAL  PURPOSES  is  an  im^rtant 
phase  of  our  business.  If  you  have  been  unable  to  find  the 
alloy  you  need,  tell  us  about  it.  Our  SO  years  of  development 
and  manufacturing  experience  are  at  your  service. 


The  part  played  by  the  aietal  thimbles 
in  solving  the  problem  is  vitally  important: 

1.  It  is  imperative  that  the  thimbles  be  composed  of  a 
metal  alloy  uit/i  a  coafficiant  of  erpannon  cloaaly  ap- 
prommatmi  that  of  ita»a  at  all  femperatures  up  to 
the  maltintl  point  of  tf/ass  Any  appreciable  difference 
in  the  rates  of  expansion  would  result  in  the  glass 
being  fractured. 

2.  The  thimble  stock  must  be  initially  and  entireljr 
gas-free — to  avoid  the  possibility  of  bubbles  or  strains 
being  formed  in  the  glass  at  the  seal. 

3.  The  stock  must  be  held  to  extremely  close  tolerances 
when  manufactured — to  meet  the  requirements  of  metic¬ 
ulous.  high-speed  presses  and  dies  specially  developed 
to  produce  the  thimbles. 


of  erofld  famoot  NtcffTomo*  ond  ovof  80 
oMo/i  for  tfio  ofoctricof,  ofocfromc  oftd  hoo*  trootmg  ftoldt 


Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

ftlANCHIS  Chi<090.  Ootroif,  CUvolond.  let  Angtltt.  Son  froncitco 
Monufocturod  end  told  in  Conodo  by 
The  B.  GIEENING  WIRE  COMRANY,  ITD.,  Hamilton,  Ontorio.  Conodo 
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,0.  4 
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#1414  Sutton  Sl«"  Moch-n* 
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C^,«.  ’^.'tt  4M  »« 

odiirtt- 
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ElECTRON  TUBE  WACHIN 


■,..4..4.  tuofti 

^,0  t«b«v  wo 

cent  lompt.  photoctiu. 

I  pfodyct% 


.W  «••  "** 


(  Gif'- spaced  a/iiculoted 

.  R.R  CABLES  .-1^ 


^Sb/  h9»Ji 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTE  NUATION 

We  are  speciolly  organized 
to  hondle  direct  eriquinei 
from  overseas  arid  con  give 

/AtktfD/Arf  OSA 

Billtd  in  Oiitfort  Snttfrmnnf  by  your  chtek 
frontortion  oi  limplt  ay  aay  local  buy 


TRANSRADIO  LTD 

caMT«*CTons  ro  m.m.  cevanHMiMT 
USA  cnOlWtU  MMkS  10«»0«  («T  IMCUMO 

Cam/j  rmtma»0  /«m*v 


00  TOU 

mSTOVJNVtWM'ON 

i  PROBLW* 


Bcndi\-I’.icitiv;  lelcmotcring  facilities 

can  provule  \ou  «iih  an\  phase  of 

a  complete  instrumentation  sersicc. 

These  include: 

♦  The  standard  AN  DKT-T  sub- 
mimature  telemeterinj:  compo¬ 
nents  which  remotels  measure 
and  indicate  acceleration,  motion 
and  position,  pressure,  strain,  tem¬ 
perature.  sihration,  seliKity,  volt¬ 
age  and  current.  Transmitters  up 
to  15  watts  of  power  are  asailahle. 

♦  .Application  engineering  to  adapt 
the  Bendix  l’.icitic  System  tocach 
specific  problem. 

♦  Installation  and  calibration  serv¬ 
ices, 

♦  Aircraft  and  missile  antenna  de¬ 
sign  and  radiation  analysis. 

•*  I  light  testing,  pros  iding  all  ground 
station  facilities  and  reduction  and 
analvsis  of  data. 


RADAR  BEACON 

Rcndis  P.icitic  has  developed  for  re¬ 
stricted  use  an  escepiion.dlv  small, 
compact  r.id.ir  K'.ieon  for  use  in  the 
cv'innion  r.ul.ir  bands  to  facilitate 
vehicle  tiavking. 


Quolififd  componi^t 


~Paeific  Division 


(osf«4A  f  475  ftffh  A  v*  ,  N.  V. 

Tl  MUSIIE-TI  lUICITE-Ta  WtlN  IT  1  IISTtNCC 
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CHANNEL  SEN51CON  DISPATCHER 


MOUNT  INO.  mu...a.*J' 

I  dash  mount  o«  trun 


wiU$tiie9Ha^mlaus  SeMi^mMu^ 

...for  ptrvtatunt  silcithity — and  8  other  Motorola  improvc- 
nunts— Count  on  L’ni-Channtl  through  any  routine  or  emer¬ 
gency  to  handle  u  holt  messages  in  heavy  adjacent  channel  traffic 
(-i^-3S  Kc.  at  UK)  db  down,  and  ±1S  Kc.  at  6  db.  down)  — 


your  pr.Ktkal  j'>riH)f  of  sujxrior  Motorola  equipment! 

A  marvel  of  mechanical  convenience  in  one  compact  and 
accessible  package.  Just  4  screws  install  it  in  any  vehicle.  Or, 
as  an  emergency  station,  simply  connect  antenna  and  power. 
Investigate  Uni-Channel  before  buying. 


0^ 

'CO. 

J  power. 

lllotorola 


COamilttllOK  IITItItl  4S4S  Altlttt  UK..  UlUt*,  i«  CtM^f :  lofCft  Mtjtttx, 111,  TctMt* 
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TUtCS  AT  WO(K 


I  , 


fwis 


SINEE 


f/utn 


If  you  have  a  fabricating  or  priKcssing 
problem  involving  pa|'>er  ...  if  you  re¬ 
quire  ilefinite  technical  characteristics 
and.  above  all,  JtptnJahlt  unifortnity, 
It  may  l>c  worthwhile  for  you  and 
MosiNi  t;  tevhnicians  to  get  together. 
MoslNil.  IS  not  interested  so  much  in 
terms  of  volume  production  as  in  our 
ability  to  render  helpful  service  to  man¬ 
ufacturers  in  the  field  of  electronics 
and  in  the  elcxtrical  g>H»ds  industry.  Our 
■  pajxTologists”  are  at  your  service  for 
consultation.  Please  write  Dept.  E. 


MOSINEE  PAPER  MU.S COMPANY*  MOSINEE,WIS. 


Circuit  ol  hlqh  lruquuDcy  huaUicq  unit 
datiqnud  lor  carbon  and  •ulphur  dutor 


:  flow  of  oxyKen  is  reversed,  that  is, 
the  direction  of  oxyjren  flow  .should 
tie  from  the  bottom  of  combustion 
:  tube  towards  the  top.  Glass  wool 
in  the  dome  traps  iron  oxide. 

The  oscillator  is  of  the  tuned- 
plate  type  usinK  a  pair  of  250-watt 
I  triodes  in  parallel.  The  oscillator 
components,  with  the  exception  of 
I  the  tank  coil,  are  mounted  in  the 
top  section  of  the  unit.  The  tank 
I  circuit  comprisinpr  a  250-ujLf  vac¬ 
uum  capacitor  and  a  5-turn  tank 
I  coil  is  coupled  to  the  plate  circuit 
through  two  ceramic  capacitors 
mounted  on  the  top  coil  terminal. 

The  tank  coil  also  functions  a.s 
the  applicator  and  is  liKated  on  the 
front  panel  inside  the  screened  en¬ 
closure.  This  screen  is  desijfned  to 
allow  ventilation  of  the  coil  as  well 
as  physical  protection  to  the  ofier- 
ator.  The  erjuipment  is  manufac¬ 
tured  by  I.indberjr  Knjrineerinjr  Co. 
of  Chicago. 

I'liig-In  .Amplifier  (lani 


By  W.  H  Lyon 

Mitnagrr 

Svunditmhi  r  f  '•  ’Tpoi  atinn 
Sew  Haven.  ('onnrctiCMt 


Increasing  I'se  of  electronic  cir¬ 
cuits  in  equipment  which  had  pre¬ 
viously  been  considered  as  almost 
wholly  mechanical,  has  posed  a 
maintenance  problem  for  many 
manufacturers.  One  company,  a 
manufacturer  of  disc-type  office 
equipment,  has  solved  its  service 
problem  by  desiRnintf  its  electronic 
circuits  for  easy  replacement  by  a 
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ALLEN  B.  DU  MONT  LABORATORIES.  INC.  •  TUBE  DIVISION  •  CLIFTON.  N.  I 
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Picture  tube  sizes  for  television  have  been  paced  by  Du  Mont  for  the  past 
decade.  And  again  it's  Du  Mont  with  the  rectangular  tube  in  the  size  the 
public  wants  —  a  rectangular  with  screen  area  (ISO  sq.  in.)  comparable 
with  the  round  sixteen-inch  tube.  There  is  no  need  to  sacrifice  picture  size  to 
incorporate  the  advantages  of  the  rectangular  tube.  This  latest  Teletron*  fea¬ 
tures  the  exclusive  Du  Mont-designed  Bent  Gun  for  the  sharpest  focus  and  longest 
life  free  from  ion  spot  blemishes.  For  that  extra  sales  appeal,  incorporate  this 
newest  Du  Mont  design  in  your  receiver.  Write  for  complete  specifications. 


OENHAl  SRfCIEICATIONS  . . . 

OrArall  Unqth  II 

CrAolMl  dlmanalon  ol  bulb  IIH" 

Minimum  usahil  Kr*«n  diagonal  IS'/i** 

Bin*  Duodncol  5  pin 

Bulb  centoci  RacMtad  (mail  cavity  cap 

Anod*  Toltaq*  12.000  voits  DC 

Grid  No.  2  voltaqo  300  volta  DC 

Fecuatnq  cell  cunont  115  opproa.  ma.  DC 

Grid  No.  I  circuit  rotUtaneo  1.5  mas.  moeobma 


riRST  WITH  THE  FINEST  IN  TV  TUBES 


c 


THE  LEWIS  ENGINEERING  CO 


/  — f  1  n 

CONNICTICUT 


NAUGATUCK 


Cirtit 

Type  ‘‘M”  and  **MT 
TERMINAL  BLOCKS 

1  to  24  Terminals 
Factory  Assembled 


WITH  YOUR 
PRESENT 
COIL-WINDING 
MACHINEI 


TI»*m  C«ftn  •trmiiHil  biMkt 
pro'id*  on  Monotntcal.  con 
•cumrI  way  to  lunplify  control 
wiring  wkcrt  tpoct  n  limittd. 

TormtnoU  or*  Hold  incuroly  in 
a  mctol  ckonntl  A  yoiid 
promdcf  ompU  intuiotion  from 
th«  mounting  ckonnci  and 
oliminatct  torminoi  (crow 
grounding  Danger  ol  domoge 
or  breakage  n  reduced  to  o 
minimum 


Curtit  Type  "M"  n  without 
marking  togt,  Curtit  Type 
"MT"  it  equipped  with  white 
fibre  marking  tagi  foe  both 
circuit  identificotion  ond  in- 
created  intuiotion  loth  blockt 
hare  ample  clearance  and 
creepoge  dntoncet  for  ute  in 
circuiti  carrying  up  to  TOO 
roitt,  IS  omperet 


Terminol  PliKk  Solet— 4511  Wett  Moditon  St 
Chicnge  24,  lllinoii 
factory— Milwaukee  H,  WiKoniin 


HEATING  UNITS 

HEATING  ELEMENT 

RESISTANCE 
LINE  CORD 

THERMOCOUPLE  WIRE 

ASBESTOS  LEAD 
&  FIXTURE  WIRE 

INSULATED 
RESISTANCE  WIRE 

FIBERGLAS 
INSULATED  WIRE 

WIRE  TO  ANY 
SPECIFICATIONS 


Initallation  of  Iheto  inexpentivn 
PAMARCO  tenaiona  lowera  wind- 
inq  conta  bocauaa  each  machine 
will  accommodate  more  coila  at 
higher  winding  tpeeda  In  addition 
to  incieaaed  production.  PAM/.RCO 
tenaiona  raiae  production  quality. 
Free-runninq  action  practically 
alimlnatea  wire  breakage  and 
aborted  turna.  Simple  thumb  acrew 
aettinq  ciuickly  ad|uata  tor  any  wire 
gauge.  No  toola  or  apecial  tkill  are 
needed  tor  operation.  For 
complete  data  call  or  write 


Well  for  you  or  me  it's  hot  enough, 
but  lor  Lewis  heat  resisting  insulated 
wiie  It  isn't  even  a  starter. 

Toasters,  waffle  irons,  stoves  and 
on  up  to  include  jet  engines  -  that's 
whete  Lewis  wire  is  doing  its  job 
day  after  day  without  complaint. 

Does  your  wire  problem  involve  hot 
spots? 

Seed  yewr  efeclreeic  roefrol,  cemmunicotions  or  oppfionca  wir¬ 
ing  ipecificotioei  for  o  recommended  (o/ution  by  our  engiootrf. 
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’’CArS-PAW' 

ELECTRIC  PHONODRIVES 


An  outrtandinfc  examplu  of  Raythtnin 
creative  electronic  enKint‘erinK  in 
action.  The  new,  improved  Raytheon 
Electric  Phonodrive  features  a  “Cat’s- 
Paw"  tanaent-contact  drive  resultinK 
in  unusually  smooth,  positive  operation. 
Raytheon  had  one  purpose  in  mind  in 
developing  this  new  line  of  phonodrives 
— to  provide  a  reliable  mechanism  with 
the  least  possible  backirround  noise. 

The  hi(fh  decree  of  perfection 
achieved  in  the  Raytheon  “t'atVPaw” 
phonodrive  is  the  mechanism  that 
nuilders  of  de  luxe  phonofcraph  equip¬ 
ment  have  been  seekinK.  Yet,  due  to 
Raytheon  mass  production,  manufac¬ 
turing  skill  and  the  finest  equipment, 
these  Raytheon  precision  phonodrives 
are  available  at  a  remarkably  low  cost, 
to  meet  the  demands  of  a  competitive 
market. 

Put  them  to  the  test.  You'll  discover 
why  more  and  more  manufacturers  are 
standardixinK  on  Raytheon  —  for 
trouble-free,  low  cost  phonmlrives. 


QUIET 


iAVTHlON  TYPf  3S0 
SHAOf  D  3rOLf.  3000  rpm 
MOTOt. 


tAYTHlON  TYPI  330  $ 
4-POU.  1/10  lo  1/30  hp. 
1330  rpm  MOTOt. 


RATTHION  TYPI  230 
SHADfO  2  POLE.  I  200 
to  1.130  lip  of  3200 


Model  DTP  Of  Luic  }  Spf«d  Tvrrcf  Type  71-45-33  1/3  rpm  US  VolH  00  Cyclet  o  c 
Rim  drive,  2-pole  prccition  dynomicoHy  bolonced  motor  iiKorpordtiM  RayHieuii 
De  Lyie  Peofuret.  positive  turret  drive  meckonism.  shift  lever  control  throws  drive 
wheel  into  instont  positive  contoct  with  motor  shott  for  desired  speed,  turntobie 
•hoft  which  revolves  with  turntobie,  grooved  for  clip  to  secure  toble  for 

trouble  free  operotion  oil  models  ore  equipped  with  oil  impregnoted  beonngs  Also 
ovoiloble  in  71  rpm  IIS  V  60  Cy  o-c  De  Lute  (DSP>  ond  Economy  (ESP)  models 
Send  for  Bulletin  3000 


You  con  rely  on  toyfheon  to  ryn  if' 


MOTOR  DIVISION  OP 

4501  So.  Western  Boutovord 
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HODEBN  ELECTBONIC  DESIGN  MEANS 

PLUG-IN  UNIT  Construction 


With  hmtU  ai  aaitt — that 

tU4a-<a,  lack-ia,  braak 
•»«y  Mtify — ta  that  alactraak  ||HP 

aaai^waat  ii>$tmntlf  accatuhfa—  * 

t**4t  fat  raai4  cbacki.  tarviciaf, 
raaiataaiaat. 

Moia  aad  aora  anqinaari  ata  Hndlnq 

that  pJuq  In  uiul  coiufructioa  ia  Iha  INK 

lypa  ol  daaign  that  makaa  BaDT  ol 

iha  naw  complax  alactionlc  projacta 

laaaibla  to  oparota  mmolain  ll'a 

alao  lacoqnlaad  Ibol  pJuq  In.  unit  prin- 

cipiaa  maka  praaaul  alactronic  aqulp-  ^gTSpiEtajJ 

nanl  much  mora  ptacitcal  lot  widar 

qaoaial  uaa.  HiBBiBUHiBMMi4nB!^HBB[li^^R 

Up  lo  now  thara  hoa  baan  no  ona  ploca  whaia  cofflpooantt  apaclficoUf  danqnad 
lot  piuq  in,  unit  conafructlon  wara  avoUabla.  To  qat  thla  lypa  ol  conatiuctlon  -it 
boa  baan  nacaaaary  lot  anqlnaaia  to  daalqn  and  hava  parta  cuatom  moda  or  Im- 
ptoTtaa  with  alandatd  coapooanla  In  moka  ahiit  arranqamania 

Haia  at  Aldan 'a  wa  aia  daaiqnlnq  and  roanulactuiinq  componanla  tor  piuq  in  unit 
conafructlon.  Wa  ata  aattlnq  up  to  work  with  manulacturara  on  aa  many  ol  thaaa 
problama  aa  poaaibla  Vary  Irankly.  much  ol  our  work  la  atill  in  tha  pilot  run 
atoqa  but.  In  ovary  Inalanca  provan  in  uaa.  tl  you  don't  aaa  tha  anawar  to 
your  problama  hata  lal  ua  work  it  out  with  you. 


All  aloqat  axcept  tha  powar  ampliiiar 
ora  mountad  on  tha  pockat  xlxa  pluq-in 
card 


mwhiinic  or  other  nonelectronic 
serviceman. 

The  Sound.soriber  Tycoon  model 
incorporate.^  a  three-.stajfe  ampli¬ 
fier  of  the  pluK-in  card  type.  In¬ 
cluded  on  the  card  is  a  miniature 
25-ohm  input  transformer  working 
into  a  6BAr)  pentode  and  two  6AD4 
tubes.  The  output  of  the  card  ampli¬ 
fier  directly  drives  an  external  push- 
pull  power  stage.  The  overall  re¬ 
cording  gain  of  the  amplifier  is 
'.>0  db. 

All  electrolytic  filter  capacitors 
are  included  on  the  card.  The  only 
parts  of  the  complete  amplifier  that 
are  not  on  the  card  are  the  50C5 
power  tubes,  the  output  trans¬ 
former,  the  volume  controls  and  the 
dry  rectifier. 


At  lost— o  boM  tphdfkolly  dhtigiMd 
for  plu9-in  unHt. 

No  moro  brokon  bossos,  bont  pint, 
"thortod"  cktuitt. 


Ii  —  h*cofn«  toatAatly 

Msibi*  Half  iwtai  ot  haadla*  bringa 
paia  loto  plat  •  or  a)arU--ao  mattar  bow 
wy  Butil  fur  racha  or  aa  aaparata  uolta 
ilaiaiura  aad  ataodard  altaa 


More  and  mora  encmeera  have  been  uoit> 
tiing  the  baaic  elementa  ol  their  circuita 
into  ct>m(tart.  eaady  replaceable  plug-tn 
unit!  Since  the  conventional  octal  and 
tube  aorket  baaea  have  been  the  only 
component  readily  available,  they  have 
Iteen  «  <>nataotly  plagued  by  the  broken 
hoaaet.  bent  pina,  and  "ahorted”  circuita 
caiiaed  by  theae  baaea. 

Thia  auggeeted  an  entirely  near  ap¬ 
proach  araa  netetaary.  ao  we  went  to  work 
with  aome  ol  theae  engtneera.  Out  ol  thia 
work  the  4l<larv/Voninfarc/»andaahfe  plu0- 
VI  baae  waa  developed. 

Fma  have  been  made  atrong  and  atubby 
»  for  Umg.  rugged  uae  The  boat  la  ^imi- 
nated  entirely  Slight  lead  ol  center  pina 
and  locating  nnga  anth  marker  ta  the 
acHket  allow  quick  Untag  up  of  plug-tn 
units  Further,  thia  baae  ••  aupplM  with 
2  to  1 1  rontacta^m  variable  pto  patterna 
—  an  that  even  where  the  tame  number  ol 
cootat'ta  are  uaed,  the  pm  layout  may  be 
varied  ao  only  the  correct  unit  anU  mount 
in  ita  twoiwr  socket  Pm  patterns  can  even 
be  selected  to  isolate  critical  voltages  or 


braak  clrruila  —  provida  rapid  etr 
ka  Wuia  maiiag  iularan*  aa  eecni 
for  aor  >baasla  mkaaiLgiuitaot  Mf 
sad  baavy  duty  ataas 


Servicr  Kzchnnge 


Cards  are  replaced  on  an  exchange 
basis.  The  customer  pays  a  small 
fixed  exchange  price,  and  there  is 
no  interruption  in  the  service  from 
busy  equipment  for  trouble-shoot¬ 
ing. 

The  play-back  amplifier  card  is 
similar  to  the  recorder  card,  except 
it  uses  two  1S6  filament-type  tubes 
for  instant  warm  up. 

The  size  and  shape  of  the  ampli¬ 
fier  card  permits  a  compact  fit  into 
a  small  compartment  at  the  rear  of 
the  machine  with  the  output  tubes 
and  rectifier.  Natural  ventilation 
of  this  compartment  isolates  the 
heat  from  the  recording  mechanism. 

To  promote  long  life  for  the 
power  tube.s,  the  plate  current  is 
substantially  reduced  during  stand- 


«uMm  Tvkv  mlAioiuia  of  apvcv  Ova  b« 
vporvlvd  tv  crvflipvd  lorattoM  Frv«  flovl 
oHwiv  wit  to  VsM  NvI  wtihoui  •tmlD 
m  bvmtlng  pivv 


Wrttv  today  for  IRvraturv  aod  m 
L«t  Ald«n  work  with  you  ao  yom 
(Nmeots  for  pfug-tn,  unw  oonmirueti 


ALDEN  PRODUCTS  CO 
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REDUCE  PICTURE  TUBE  WEIGHT  ONE-THIRD 


WITH 


17-TV 


I  ^  HKN  you  remove  excess  weight  froia 
V  V  your  television  picture  tubes,  you  take 
an  inuM)rtant  step  toward  cutting  the  cost 
of  handling,  packing,  shipping  and  instal¬ 
ling  sets. 

Ky  using  U'S'S  Stainless  Steel  for  th* 
conical  [x>rtion  of  the  picture  tube,  manu¬ 
facturers  have  found  they  can  eliminate 
more  than  one-third  of  the  weight  of  the 
tube.  A  special  grade  of  U'S'S  Stainleae 
Ste«*l  — U'S'S  17-TV  — has  lieen  developed 
for  this  application.  Its  thermal  character- 
istu»  make  possible  fusing  of  the  faceplate 
and  neck  to  the  metal  cone  with  an  air¬ 
tight  st‘al. 

U  S'S  17-TV,  like  all  other  Stainleee 
SU>els,  combines  exceptional  strength  with 
its  light  weight.  As  a  re¬ 
sult,  the  picture  tube  can 
withstand  extreme  pree- 
sun's  .  . .  breakage  hazards 
are  reduced  . . .  there  is  leM 
danger  of  implosion  during 
manufacturing,  installation 
and  st'rvite. 

In  developing  U'S'S 
17-'rV  for  the  television  in¬ 
dustry,  United  States  .Steel 
engineers  have  assembled 
im|s>rtant  facts  on  metal 
picture  tube  construction.  Whether  you 
manufacture  or  use  cathixle  ray  tubes,  these 
facts  are  at  your  disposal. 


'  j 

.  I 

2 


/IMEIICtN  STEEL  t  WIIE  (OHEtNT  (lEVEltUD  •  (tlNEtlE  tltlNOIS  STEEL  COIEOIkTIM.  FITTSIUKH 
(OLUSIIt  STEEL  (OMEtNT  StN  Fl/LIKIS(0  MTIOMAL  TUIE  (OMEtNT.  riTTSIUICN  •  TENNESSEE  CONI,  IION  t  l/LILIOtO  (OMPNNT.  IliMINCNNM 
UNITED  STATES  STEEL  SUEriT  (OSEtNT,  WtlENOUSE  OISTIIIUTOIS.  CONST  TOCONST  UNITED  STATES  STEEL  CXPOIT  COMPNNT.  NEW  TOII 


U-S-S  STAINLESS  STEEL 

SHEETS  ■  STIir  •  PLATES  ■  DAIS  •  SHUTS  ■  PIPt:  ■  TUtfS  ■  WIRE  •  SPECIAL  SECTIONS 


UNITED 


S  T  A  T  E  S4 
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17J 


i«o<l  your  bfMOprints  aad  roquoafa  for  prompt  attomUoa  and  quotaticng. 


ART-LLOYD  METAL  PRODUCTS  CORP. 

2973  Cropicy  Avenue  Brooklyn  14,  N.  Y. 

Tolopbono  ISplaft«4l«  1-2400 


fABRICATCD  SHEET 
METAL  PRODUCTS 


to  your  specifications  .  . 


COMPLETE  facilitioe  under  one  root 
lor  quality  mass  production  -Includ¬ 
ing  welding,  baking  and  iinUhing. 
WhUtler  and  Wledermann  equip¬ 
ment  for  short  rune.  Tool  and  die 
engineering  and  designing. 


Lorqo  osoorlcnent  ol  slocli  and  Bpecioi  di»«  lor 
ih«  radio,  tolovUicn  and  olocuoAk  Itold.  Pro 
duction  and  onqinoorinq  under  th#  dlroction  ot 
•  comp. toot  oiocufivo  who  has  had  oeor  3$ 
yoare  oaponenco  in  shoot  motal  fabricoUoo 
bat  had  up  by  o  subatantlal  orqaniiatioo  and 
•cfsonnoi. 


for  •xtraordinory 


0l0ttrlial  p0Horman<0 


Quality  chaaata.  motol  cubinota,  instru 
most  housmqs  punola.  boaos,  motoi 
pufia  and  atooipioqs  samplo  modols 
ID  ala  nloas  atool  or  lo  oay  aotal  or  any 
qouq#  Clooo  toiorancoa  quaraniood 


IN  BRUSHES 


fer  high  current 


low  contact  drop 


low  oloctHcol  nol*e 
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IN  CONTACTS 

*  for  low  rotlttonce 

•  non-wolding 
choroctor 


■  hose  high  quality  twitchei 
with  up  to  24  contocit  weio 
tpecificolly  developed  to  meet 
the  need  for  rugged  precision 
instrument  switches  that  have 
longer  operating  life  and 
ore  economical  components 
in  competitively  priced 
electronic  instruments 
ond  military  equipment. 

O 

Write  for  Technical 
BulleHn  No.  28. 


GRAPHITE  METALLIZING 
CORPORATION 

USb  MPPERNAN  AnMK.  TMKEIIS  3.  NEW  TORA 


PALISADES 


PARK 


LABORATORIES 


TECH 


New  Type  2A  TAP  SWITCHES 

HAVt  X  CONSTANT  CONTXCT  KCSISTANCC  OF 

ONLY  1  or  2  MILLIOHMS 


„  Co*®*’  rot*'V***'^ 
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Tuns  AT  WO»K 


Hard  or  aoft  worms,  lead  screws,  etc. 
ground  to  your  exact  specifications  in 
small  lots  or  production  runs.  We  in¬ 
vite  you  to  submit  your  prints  for 
quotation  without  obligation. 


FUamanl  (yp«  tub«t  ai*  us*4  In  th« 
play  back  unit  to>  th*  ■l•no9raph•t 


liy  peritnls  by  removing  the  voltaKe 
fritm  the  screen  Krid.s. 

FollowinK  the  same  replacement 
pattern,  the  record iiiK  and  playback 
head  a.ssemblies  are  furnished  as 
completely  adjusted  units  ready  for 
(juick  installation.  One  screw  se¬ 
cures  the  units  on  accurately 
alic'ned  dowels. 


Boiler  Coiiibustiun  (^tiiilrui 

CoNTlNtot’S  cxiNTRoi.  of  small  boil¬ 
ers  and  reliable  operation  at  mod¬ 
erate  cost  are  the  advantages  of 
the  automatic  combustion  control 
system  shown  in  the  illustrations. 
Develojied  by  James  Hod^kinson  of 
Manchester,  Kurland,  the  system 
employs  a  BTIl  photo-relay. 

As  shown  in  Fijt.  1,  a  Bourdon 
tube  indicator,  calibrated  to  respond 


BOO*' DOS 
TOBt 


HICHIST  STABILITY  in  Quality  Communications 


In  HK^ay  I  Ktgh  t«iegraph  ond  mwHi  <Kann«l  rodiO  com' 

mwoKotton  mofO  tHon  #v«r  bolor#-- v*mott  pobdify  t%  o  *<*ol  n*«d 

NortH»rn  Rod»0  k  «aclvt>**  on»wr»»  it  tK*  Typ»  105  Mod#l  4  FREQUfNCY 
SHIFT  KEYCR  Itt  highly  tfobW  ov*n  Hot  o  t•mp•rotut•  control  ol  0  1  C 
ot  00  with  K«otort  on  4  tidot  ol  th«  inn#r  ov«r>  giving  thii  unit  frequency 
ttobility  unmoHKod  m  th«  irbdutfry  And  gr«ot«kt  eat#  of  operation  it  attur«d 
by  (tt  iompWHfy  dnoct  rooding  dioh 

*1  «-**  w  i9tp  f4«***A  (t  lutwi  Cv-Vi* 

f**#  n-*»  fHA*  kMlvy  fftt  f*v>  •w***'  I  I 


fm/I/uf  JbU)30  I  NttVoriTn!” 

Pac*-S«llara  im  Ovality  Cemmwnicolieii  ttfuipmant 


FIG.  1  -  Sinql*  pholotub*  tstponda  to 
Tan*  •xcurtloat 
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masm 
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aS*S?6 


J.  L  Hughct 


rne  I 

iSidpS! 


Mow  d»)  users  like  Cicncral  Electric’s  new  all-purjiose 
insiilalinj:  varnish  Ci-E  9574? 

Mere’s  a  statement  from  J.  L.  Hughes,  owner  of  the 
J.  L.  Hughes  Electric  Company.  Columbus.  Ohio. 

‘■ff'e  have  loatul  from  test  and  practical  experience 
that  General  Electric  general-purpose  varnish  9574 
is  tops  for  our  work.” 

Mr.  Hughes  knows  what  he  is  talking  abr^ut.  Jfe  has  been 
in  the  business  of  motor  repair  and  rew  inding  in  C'olumbus 
for  thirtv-three  years. 


YES,  G-E  9574  OFFERS  YOU 

On*  varnish  you  can  depend  on  for  Al  l.*  jobs. 
A  Combination  ot  electrical,  chemical  and  me¬ 
chanical  properties  formerly  found  only  in 
special-purpose  varnishes. 

Eosior  Handling:  I  ow  baking  temperature;  deep 
penetration,  simple  thinning  with  petroleum  spit  its. 


*ti  l  9S74  gi\rt  rurllfnl 
rfMiln  im  all  t\pf%  o! 
ctitls  except  extra-hteh-\peed 
armalitres.  tl  u  one  ol 
(i.  t'.  'i  complete  line 
of  electriial  intiilatinii 
materialt,  incltnling 
atlheiices,  weilgex,  cements, 
compoundx,  cordt  and 
tninet.  sleeting,  n-ire 
enamels,  mua.  papers  and 
lihers.  prrmalih.  tapes, 
tiihmg.  tarnished  tloths, 
and  tarriithet 


SIND  FOR  SUlLITtNI  If  you  haven't  yet  tried  G-T  *1.^74. 
eet  in  touch  with  your  liKal  G-E  Distributor,  or  write 
for  our  new  bulletin  to  Section  Kl.  Chemical  Department, 
(icneral  I  lectric  Company.  Pittsfield.  Massachusetts. 


GENERALi^  ELECTRIC 


he  PIlWWS 


■  ■*  •  i-Slfw'/Ji 


PT61  Sf*(li 


Dwsi 


)*0  N  MICHIGAN  AVfNUf  •  CHICAGO  1.  lUlNOlS 


...  y  ... 

#•••• 


I  Tulls  AT  WOIK  (••tiAMi) 

I  to  boiitT  pre!*!<ures  of  100  to  lOo 

Ipsi  K&KC.  is  fitted  with  a  pointer 
and  vane  sytitem.  Any  excursion  of 
,  the  vane  due  to  risinir  or  falliiiv' 
I  boiler  pressure  will  cause  lijrht  to 
I  reach  the  phototube  from  eit.nT 
lamp  1  or  2. 

The  sitroa!  is  amplified  and 
used  to  enerKize  the  control  relays 
•  of  the  electric  motor.  Aition  of 
damjiers,  fan  speed,  or  stoker  feed 
may  then  be  controlled. 

The  camshaft  rotates  at  one  rpm 
and  alternate  contacts  make  simul¬ 
taneously.  One  pair  of  contacts 
controls  the  lamps,  while  the  other 
determines  which  direction  relay 
I  clockwise  or  counter-*  lockwi.se) 


Radio  Engineers  Use  More  Magnecorders  Than 
All  Other  Professional  Tape  Recorders  Combined 


GREATEST  FLEXIBILITY 


MAGNfCOtD  0*pf  I  f 

loo  N  M. «»>.«•««  A««  CK.<«««  }  lit 


FIG.  2  Elvcltonic  control  provide*  con 
linuou*  requiatlon 


shall  be  energized  by  the  aini»htier 
output  voltape.  Hence,  onl\  one 
lihototube  is  reiiiiired  in  thi>  ap¬ 
plication. 


^ar«Nlit-k 

tr.anspaiu-:nt  Rn.KR  for  meas- 
urinir  the  duration  and  determir.inir 
the  fretpiency  of  video  sijrnal.s  dis- 
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HIGH  FIDELITY,  LOW  COST 


MORE  FEATURES 

!»«««  IK*  t.*IA' 

Ka**  I  K*t»4«  **«••  »•« 

l«i^*  fKt*«  ilS  f  on<l  J 


^rofevtionof  Tope  ffecordert  for 
e«orV  pwFpOie  —  9*9tf  peno* 


Antihunt  ( ’itntrol 


A  mechanical  system  provides 
antihunt  control.  Once  the  motor 
is  started,  the  Bounlon  Kajre  i.s 
tilted  to  return  the  \ane  to  normal 
position.  Fijriire  2.\  shows  the 
wide  variations  in  boiler  pressure 
exiH'riencetl  in  manual  operation 
while  Fiir.  2B  was  compiled  over  a 
similar  peritKl  with  electr*>nii-  com¬ 
bustion  i-ontrtil  in  use. 


Writ*  for  NIW  CATALOG 


i 


m 


29  4b  b«  iiita*iir«d. 

•  Law  VSWR  at  SO  ohm  untaUncoO  tutfut  %mHh  tlitrt 
orovtdotf  with  oorh  inatrumont  Indleatinf  actwal  •••ant  •< 
mitmatrh. 

•  (lawro  indtratod  aa  aanol  motor  linoar  In  dfe. 

o  Oporatot  with  diodo  tomaorataro  liaittod.  Hai  rofoiatod 
dUmrnt  iHfNjr 

Prko:  M9S.OO 


All  prkes  ^0  9.  ftfcfory.  F0%  htghw  oofsidt  USA  an4 
Conodo 


BE  READY  . . . 

INSTRUMENTS  for  USE  in  the 
UHF  and  COLOR  TV  BANDS  / 


THE  CALIBRATED  ME6A-SWEEP 


CONTINUOUSLY  TUNABLE  BROAD 
BAND  SWEEPING  OSCILLATOR 

for  Ottalayinf  ttio  Pa»«  Band  of  ail  TV  AmaltBart 
o  Binflo  knod  tMOiof  of  twoip  frodooncy  from  lOB  ka.  to  900 
me.  Aooroaimato  conlor  froaooncy  of  twoof  Udicatod  dy 
aanol  dial. 

n  Swooa  handwldtht  vartaMo  oa  to  30  mo.  wldo. 

•  Comalotoly  olortronio  oawtooth  iwooo^No  ahaalof  or  tyo* 

r.irooiilna. 

o  Mlefooiotor  hood  abaoratlon  wavomotor  for  ealldratlnf  tvolnt 

o  (^ntlnaoMoly  variaWo  ootaot  attonoator  and  '*hiah'\  “tow” 
OMtaot  ronnoeton  a^avido  ootaoti  from  aaaroalmatoly  200 


THE  ME6A-N0DE  SR. 


4 

f 

. . 

•  •TT-  . 

* 

RANDOM  NOISI  SOURCE  for  tho  UHF 
and  MICROWAVE  RANGES 

Mooturaa  tho  NoIm  fiaoro  of  TV  Rarohwn  In  tho  UHF  and 
Color  Ran|o« 

o  Cmployt  a  eoaiial  N0i»o  dioDC  to  a^oviOo  random  ooIm 
war  a  froauoney  ranfo  of  100  to  3000  mr 


'DISPLAYS  REFLECTION  COEFFICIENT  OF 
TERMINATIONS  SIMULTANEOUSLY  OVER 
WIDE  FREQUENCY  SWEEP 

o  Ditaiaya  roOoetlon  looMclont  on  atandard  ooellloacoao  ovor 
30  me  twooa  anymhoro  dotwoon  I9  and  lOOO  me. 

•  Utofol  for  raaidly  doalfnlna  broad  bond  antonnaa.  traat- 
tormera.  TV  front  onda,  mateblaa  dlatnbotlon  ayatoma  and 
moaaortna  tranamiaalon  lino  tormlnatlno  Imaodaneoa. 

•  Rtaolvoa  roOoetlon  eooOklonta  down  to  0.01  to  MO  me.  and 
0.1  to  1 000  me. 

•  With  BMRillary  alfnaJ  tonorator  and  M#fa-Chart  <8mHh 
Chari  i  ean  bo  otod  to  dotormino  ahaao  of  roBoction  oo* 
oMelont  and  eomaononta  of  tormlnatlna  Imaodaneoa. 

Prko:  1009  00 

tVHf  Modal  (10  to  290  me.)  availabfo  at  tOOO.OOi 


THE  MEGAIYZER 


SENSITIVE  VISUAL  VOLTMETER  ond 
SPECTRUM  ANALYZER 

Dlaalayt  VHF  and  UHF  anoray  over  twoo#  widiha  oa  to 

JO  Me. 

froaiMney  Ranfo  30  to  1090  mr 

Freauoney  fitaolwtion:  Olarnminataa  botwoon  Frodwenriet 
Sooaratad  by  lOO  ke. 

Inyut  SlanaJ  Lovol  100  to  10.000  mkrovolta  tUaofol  above 
10.000  microvofta  with  titornal  aada.) 

Chrtaot  va.  Inoot  Linear  tor  Inauta  above  100  mierovotta. 
Doterminoa  Freotaonctaa  and  Levela  of  RF  Inorfy  over  Wide 
Froduenry  RanfO. 

Prtre.  9095  00 


25  Maple  Avenue 


ELECTRIC  COMPANY 

s  Pine  Brook,  N.  J. 

Phorw  CAIdwcll  6-4000 
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Vii»ilnf  iquipnuni  rtt^uiriA  |>r<v 
iittion  from  fhiKk  jiul  \1hr4110n  10 
atsurr  original  aii  urai>  and  dt|H'nd- 
ability.  Tlu-  (iiannini  Mif(hf  Ke^ 
lordtr  illuMrati'%  how  thv  (1  M. 
liiannini  Company  ol  Spring  fit  id.  N.  J  ,  uws 
iOKI)  MountiiiKS  10  insure  the  presise  rs-sord- 
inKs  o(  lour  simultaneous  test  operations. 


NiMe  that  standard  LORD  .Mountings  are  ussti 
in  tandem  to  supply  universal  Ireedom  nl  mose- 
nunt  .  .  .  and  that  they  are  IsHali/ed  at  the 
venter  Ilf  ttras  ii>  of  the  revurder  This  arrange 
iiieiit  of  t()KI>  Mouniinics  |Nrinits  the  instru 
mint  to  he  usid  m  either  seriiial  or  hori/ontal 
imsiiion  without  loss  ol  mounting  efievtiseness. 


Mils  mi-lhoil  III  applsmtc  IOKI>  Mountings 
was  reionmienvied  hs  lOKI)  engineers  to  meet 
till  pariiiular  vonditions  under  whnh  the  msiru- 
r.iint  would  o|H rale  If  sou  have  a  prohleni 
insolsmi:  prmluvt  protixlion  or  improsement 
through  lonirol  of  sihraiion,  we  su^Kssl  that 
sou  suhmii  It  to  us  lor  aiialssis  and  nsoinmen' 
vlalion  rill'  to  atliiilioii  ol  I'riHluit  aiul  .Sales 
IK  pariini  nt 


played  on  a  picture  tube,  the  KCA 
Microstick  measures  microseconds 
and  is  u.seful  in  determininR  band¬ 
width  of  receivers,  calibration  of 
test-pattern  wedges,  fretjuency  of 
lieat  interference  and  rinRinR,  and 
many  other  measurements. 


Ruler  Ihvuiion* 


It  is  based  on  the  fact  that  the 
electron  beam  in  the  kinescope  is 
deflected  from  the  left-hand  to  the 
riffht-hand  erlffe  of  the  picture  in 
approximately  53. S  microseconds 
(lurinR  one  horizontal  .scanninyr  line. 

To  design  a  ruler  for  measuritiR 
millionths  of  a  .second  in  terms  of 
horizontal  distances  across  the  pic¬ 
ture,  such  a  ruler  would  have  a 
leiiRth  eijual  to  the  width  of  the  pic¬ 
ture,  and  would  be  divided  into  ap¬ 
proximately  53  eipial  divisions,  each 
division  represent inR  one  millionth 
of  a  second.  With  such  a  ruler,  it 
is  a  simple  matter  to  measure  the 
duration,  or  elapsed  time,  from 
start  to  finish,  of  any  siRnal  that 
is  present  in  the  picture.  Knowir.R 
the  duration  of  the  siRnal,  or  the 
numlHir  of  cycles  of  siRnal  that  oc¬ 
cur  in  a  Riven  time,  it  is  easy  to 
compute  the  frequency  of  the  siR¬ 
nal. 


.1  ]>i>lieation 
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One  cycle  of  siRtial  consists  of  a 
IKisitive  half-cycle  and  a  neRative 
half-cycle  which,  when  applied  to 
the  kine.scojK*  Rrid,  produce  a  briRht 
spot  and  a  dark  s|M)t  on  the  scan- 
ninR  line.  One  briRht  spot  and  one 
dark  spot,  therefore,  represent  one 
cycle.  Normally,  the  eye  d<H“s  not 
distiiiRuish  the  individual  spots  in 
each  .scatininR  line,  but,  if  the  siR¬ 
nal  is  repeiited  in  each  line  in  such 
a  way  that  the  spots  liecome  ver¬ 
tically  aliRned,  the  spots  will  ap¬ 
pear  as  vertical  lines.  One  dark  and 
one  liRht  vertical  line  is  equivalent 
to  one  cycle  of  siRnal  on  each  .scan- 
niiiR  line.  The  frequimcy  of  the 
siRnal  can  be  determined  by  count- 
iiiR  the  numlH'r  of  cycles  in  any  de¬ 
sired  number  of  microsticonds, 
usinR  the  Microstick  to  meas¬ 

ure  the  numlH-r  of  microseconds. 

Frequency  in  meRacycles 
Numlier  of  cycles 


Numlier  of  microseconds 
If  a  fairly  larRe  niimtier  of  cycles 
is  to  be  counted,  it  is  sutficiently 


i 


i 


All  in  a  Day's  Work  — ('Iirmioal  Ijlwra- 

torv  ronliniiallv  sanipiro  raw  niatcriali^; 
rlii'i  ami  runt  nils  (jualitv  t  roiii  stiiiplirrs. 


Sized  and  Shaped  for  TV— Ilumii<-.|.  <•! 

ttilnilar  part-  an*  priMlnreiJ  liv  Su(irriiir 
from  VfKl.DKWW  T>|k-  .iO'i  (lH-12) 


anil  fdi  iliiio'-.  anil  int-lallnr^N .  It  is 
on*-  proilurt  of  liunilri-il'  pionri-rtsi 
for  the  •■liTtronir  inilii'tr\  liy 
Stiporior. 

^  oil  iiiav  alrcaiiy  lio  onr  of 
oiir  \aluiMi  •■ii'tonifr'  ami  frii'inis 
—  imarlv  all  i-li'rtronir  inaniilar- 
tiirors  arc.  If -inall  Scainlc"  or 
+  \\  f'l  |)H  \\\  \tiiliiii>;i  anTirlpany- 
wlii-rc  III  \oiir  proiliii'i  Superior 
ran  In-Ip  Mill.  To  liml  out  liow, 
write  Sii|H-rior  I  iilie  (aiinpan\. 
2.'itNI  t  ierniantow n  \\eniie.  Norris- 
town.  l’enn-\ l\ ania. 


•  loll  niav  not  reeopni/e  the 
ohjert  pirtiireil  aliove.  It  is  the 
first  firiil  i-xlimler  lor  a  rathiMie 
rav  IiiIk-  cun  'trinliire.  phoio- 
^rapheil  troin  an  iinii'iial  an^le. 
The  hole  i«  only  .tflO"  in  ilianieler 
—  ami  the  firnl  it'i-ll  i'  ileep  ilrawii 
•n  one  piece  to  sa\e  iinneressary 
weliliiif:  ami  assrmhiv  o|H-ralions 
h^  l\  liihe  maniilartiirers. 

I  III'  I'  tiihine  tri Tinolo^y  in 
operation.  It  i'  an  exanifile  ol 
Superior's  sii|M-riorit\  in  elerironie 
researrh,  proiliii'tion  know-how 


Space  and  Time— iwf.tHio  s.piare  feet  — 

oier  I  acres  lor  ilevelopmi:.  priMliicirip. 
anil  testing  small  tiilnnc  .  .  .  plenty  ot 
space  .  .  .  ami  |«-ople  w  lio  take  time  to  jiive 
Mill  a  L'ooii  proiliii  t  ami  c"o‘l  service. 
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pianplly  tuli' 
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la^Ma*!  far  4a- 
•ifn,  pia-pca- 
4Mi4an.  an4  latt 
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CATALOG  106 


•  Thay'rt  pracition -mixed,  pra- 
cition-moda,  praci»ion-con- 
trollad  for  avary  alacironic 


6  Only  owr  own  axclutiva  for¬ 
mulas  are  used 

6  Our  anginaars  are  specialists 
in  ovary  iron  core  opplicotion 

6  Specially  designed  powder- 
mixing  equipment  assures 
uniformity  and  dependability 

6  Improved  production,  tost 
and  inspection  facilities  guar- 
antae  high  quality  perform¬ 
ance 

.NATIONAL 


MOLDITE 


€  O  M  I*  A  A  Y 

1410  CHESTNUT  AVE.,  HIUSlOE  5,  N  J. 


iariT  Catian  Co. 
i  17X  W.  North  Ava 

Chkofo  12,  m. 


NflmoH^  Colmon  A  A»tocio(o« 
1335  Sooth  Flowof 
lot  Af>Q«1of,  Col. 


{Nofthorn  N  V.J  iOM  Loit  Pontof 
Moftin  f  Androwt  Cordobo  1472 
Cordon  City,  N.  Y.  Aoono*  Airos 


rules  AT  WOKK 

accurate  to  count  only  the  dark 
vertical  line.',  and  use  this  fiKure  a.s 
the  number  of  cycles. 

< idiiiiiiiiiiity  rV  Aiitenua 

.''I  KtuitNUfOt  by  mountains,  the 
town  of  Franklin,  Pa.  receives 
tele\i.sion  jirogram.s  from  Pitts- 
liiirKh,  i\'t  mile.s  away,  over  a  wire 
'••rvice  established  in  the  town. 
.Signals  are  received  on  multibay 
antennas  installed  on  nearby  moun¬ 
tain  tops  and  fed  along  a  five-mile 
line  to  the  town. 

The  installation  is  owned  and 
maintained  by  Haren  Corp.  of 
Franklin.  It  serves  over  40  out¬ 
lets  in  homes  and  places  of  busi¬ 
ness.  Householders  pay  $0.25  a 
mnnth,  clubs  and  taverns  pay  $.5.00 
per  month  extra  for  each  outlet 
when  using  more  than  one  receiver, 
and  retailers,  who  demonstrate  tele- 
\i.sion  receivers,  pay  a  flat  $25  per 
month. 

-Signal  strength  at  the  antenn.i 
towers  from  the  one  .station  in 
Pittsburgh  varies  from  200  to  1,000 
microvolt.s.  .Amplifiers  in  the  line 
maintain  a  3,r)00-microvolt  level  to 
the  outlei.s.  Both  coaxial  and  flat 
line  are  used,  hut  200-ohm  flat  line 
is  favored. 


.Many  communities  have  loc.il 
ordinances  governing  the  installa¬ 
tion  of  wires  around  the  town  and 
over  streets.  I'ranklin  has  no  such 
regulations  and  the  line  runs  from 
hou.se  to  house  wherever  permission 
can  he  obtained.  This  has  necessi¬ 
tated  running  a  line  around  a  bloi'k 
to  avoid  certain  properties  whose 
owners  refu.se  to  cooperate. 

Reception  is  reported  good  to  ex¬ 
cellent  by  observers  but  some  diffi- 
I'ulty  is  experienced  on  the  extremes 
of  the  feed  lines  on  rainy  davs.  If 
the  rain  is  followed  by  free7ing 
conditions,  however,  the  signal 
comes  up  to  dry -day  amplitude. 

.An  example  of  the  improvement 
the  insf.allation  ha.s  offered  is  evi¬ 
denced  at  the  local  Moose  Club. 
Here,  an  investment  of  $l,50il  in  a 
I  tO-foot  tower,  antenna,  booster 
amplifiers  and  rotators  produced  no 
usable  pictures.  Connection  to  the 
community  line  resulted  in  good 
reception  on  four  sets  in  the  club. 
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SPECTRUM  ANALYZER 

10  MCS  to  16,520  MCS 

Polarad's  Model  LSA  Spectrum  Analyzer  is  the 
result  of  years  of  research  and  development.  It 
provides  a  simple  and  direct  meaiu  of  rapid  and 
accurate  measurement  and  spectral  display  of  an 
r.f.  signal. 

Outstanding  Features: 

9  Continuous  tuning.  •  Frequency  marker  for  measuring 

O  One  tuning  control.  frequency  differences  0-25  MCS. 

•  5  KC  resolution  at  all  frequencies.  *  Only  three  tuning  units  required 

•  250  KC  to  25  MCS  display  at  all  »o  cover  entire  range, 

frequencies.  •  Microwave  components  use  latest 

9  Tuning  dial  frequency  accuracy  1  design  non-contacting  shorts  for 

per  cent.  long  mechanical  life. 

•  No  Klystron  modes  to  set.  9  Maximum  frequency  coverage 

9  Broadband  attenuators  supplied  P*^  dollar  invested. 

with  equipment  above  1000  MCS.  9  S  inch  CRT  display. 

The  equipment  consists  of  the  following  units: 


Model  LTU-1  R.  F.  Tuning  Unit 
10  to  1000  MCS. 

Model  LTU-2  R.  F.  Tuning  Unit- 
940  to  4500  MCS. 

Model  LTU-3  R.  F.  Tuning  Unit- 
4460  to  16.520  MCS. 


Model  LDU-1  Spectrum  Display 
Unit. 

Model  LKU-1  Klystron  Power  Unit. 
Model  LPU-1  Power  Unit. 


Where  Used: 

Polarad's  Model  LSA  Spectrum  Anolyzer  is  a  lobora- 

tory  instrument  used  to  provide  a  visual  indication  of 

the  frequency  distribution  of  energy  in  an  r.f  signal 
in  the  range  10  to  16,520  MCS. 

Other  uses  are: 

1  Observe  and  measure  sidebands  associated  with 
amplitude  and  frequency  modulated  signals. 

2  Determine  the  presence  and  accurately  measure 
the  frequency  of  radio  and  or  radar  signals 

3  Check  the  spectrum  of  magnetron  oscillators. 

4  Measures  noise  spectra 

5  Check  and  observe  trocking  of  r.f.  components  of 
a  radar  system 

6  Check  two  r  f.  signals  differing  by  a  small  fre¬ 
quency  separation 


Write  for  complete  details 

Palarad 

m  Electronics  Corporation 

100  MITROPOLITAN  AVE  •  OROOKLVN  11,  N  Y. 
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FIG.  2  HetUtonc#  and  qoin  curTti  for 
▼onout  array  configurations 
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final  result.s  of  tram  vei'-c.Ts  spacint; 
anil  >how!<  that  niaxmium  forward 
tram  in  obtained  with  the  reflector 
spaced  approximately  0.15  wave- 
lentrth  and  the  din^'tor  spaced  0.3 
ua\elent?th. 

The  corrected  train  of  this  array 
with  conventional  s|>acintrs  (re- 
tlector  spaced  0.15  wavelentrth  and 
dins  tor  spaced  0.1  wavelentrth)  wa.s 
found  to  l»e  6.71  db,  Fteference  to 
21 »  shows  that  the  same  array  usintr 
a  reflector  spaced  0  1.5  wavelentrth 
.»nd  a  director  spaced  0.3  wave¬ 
lentrth  had  a  corrected  train  of  8.6 
dh.  Thus  trreater  train  may  Ite  ob¬ 
tained  by  usintr  the  wider  spacintrs. 
However,  these  spacintrs  trive  hitrher 
iniiut  reactance  i  see  Fitr.  2B>:  so 
imjiedance  matchinir  may  im*  neces- 
sar\  Fitrure  2.\  shows  that  array 
intuit  resistance  increases  with 


Sorry,  we  can*t  show  you  more  .  .  . 

.  .  .  but  th*'  fact  is  that  some  of  our  Imsincss  is  laiM  lcii  ■■K*-strict<-<l.” 

W*  mention  this  only  b«taUM  we  want  you  to  know  that  our  plant  and  fu  rsonnel  are 
r.  S.  Armed  Forces  (’ertifiwl  approvt-<l  to  prtxluce  the  precision  work 
n-quirnl  by  »  xa»  tin>;  j;<'Vt  rnment  sp«citication.s. 

\  Our  commt  rcial  work  for  television,  and  el*-«'tronic  manufacturers,  and 

for  many  others  retiuirinj;  expert  sliH-t  m«  tal  fabrication  and  finishinii  meets 
the  s;im<  hi^h  sUin<lards  of  prtx  ision. 

\  The  Donndly  staff  and  plant  are  exp«  riencnl  in  working;  all  typ«  s  of  she**t 
\ 

meliil  to  close  tol*  ninces  and  in  |)ro<lucin>: 

\  every  type  of  metal  finish.  _ _ — — 


_ _ V-" 


DONNELLY  ELECTRIC  &  MFG.  CO. 

DIVISION  or  JOHN  DONNIllY  t  SONS 
JOSO  WASHINOTON  St  .  BOSTON,  MASS 
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<|iacinK-  Thii*  i.^  an  additional  ad- 
vantaKe  of  wider  spacings,  if  the 
antenna  i«  to  be  used  over  a  range 
Ilf  frequencies. 


Reference 


II  fln-wn.  IMri^ctturtjkl 
^  ,  V  Jan.  1**3T 


In  E.NTABl-i.siiiNG  .standard.*  for  elc<'- 
trical  circuit.*  in  the  very-high-fre¬ 
quency  region  now  so  widely  u.«ed 
by  radio  and  television  services  it 
is  impiirtant  to  extend  the  direct 
measurement  techniques  used  at 
lower  fre»)uencies  as  far  a.s  possible. 
I’p  to  3(»0  me,  the  current  flowing 
in  a  circuit  whose  physical  dimen¬ 
sions  are  small  with  resi>ei-t  to 
wavelength  is  essentially  a  uniform 
quantity,  and  the  electrical  charac¬ 
teristics  of  small  circuit  elements 
may  U*  determineil  directly  in  terms 
of  voltage  and  current.  This  fact 
makes  possible  the  establishment  of 
a  standard  elwtriMlynamic  ammeter 
for  the  vhf  range. 

Basically  the  method  depends  on 
a  torque  measurement  on  a  con¬ 
ducting  ring  immersed  in  a  field 
which  does  not  change  with  fre 
quency.  Thi.s  technique  provides  an 
absolute,  broad-band  measurement 
of  high-frequency  current,  but  sev¬ 
eral  factors  are  critical  in  any  act¬ 
ual  design. 

For  minimum  distributed  capa¬ 
citance  and  uniform  current  the 
short-«-ircuited  ring  must  be  only  a 
single  turn,  and  the  ring  diameter 
must  be  small  with  respect  to  wave¬ 
length.  For  accurate  inductance  cal¬ 
culations  the  ring  conductor  should 
have  a  small  cross  section,  but  re- 


na,ni  '--  .11  if.ell  IS  no  viilue  kimsI  proUui  t-.  just  as  suiely  l.s.sue  Irom  .small 
coiueili'  as  Well  .JS  laine  as  lUiliiiK  ttie  Ve.li-  Iiom  191,S  to  1940  belore 
Kle,  iiir  eineiKcil  as  a  '  lurBe  cotnp.iny  '  t'onstantly  adding  to  its 
pnsluct.s  tislav  C.innon  K.lectiic  rank'  at  the  top  ol  it.s  imrtlcular 
indii'trial  tlelit  piiKliKins  elertiic  conne.toi-.  sigmil  equipment,  light 
sttecialitu"  autoniohile  parts,  etc  Still,  the  jHiliey  ol  it'  maiiacement  IS 
the  ‘.ame  a.s  during  tlie  early  days  —quality  ol  p  isturt  and  coiiscien- 
tuuis  serMcc  to  Its  nuinenius  diiect  cu.'tonier'  and  to  thousand.s  more 
Mlio  buy  tlirougli  radio  parts  JoIjIhts  and  electrical  aholesalers  These 
piiiii  iple'  guide  ttic  company  toward  maintenance  ot  gisal  relatioms. 

Ma.n  oftices  and  lactory.  faiinon  FJectiic  Development  Com¬ 
pany.  DiMsion  ol  Cannon  Manutactunng  Corjsiration.  3.109 
Iiumb.i|dt  Street  Los  .Angeles  31.  Calitornia  Canadian 
nice-  and  tactory,  Cannon  FUectric  Co  Ltd  .  Toronto. 

F  sisut  Ma/airi  Hansen.  San  Fi  ancl'co.  Lo  : 

.Angele  ,ind  New  York 


aiia3^7Qa3 


Exp«rim*nlal  model  oi  the  rhi  •lectro- 
dynamic  ammeter.  Deilectlon  ol  a  thorl- 
circuited  riaq  In  a  eectlon  ol  coax  tell* 
amount  oi  current  llowinq 
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Mtmnlittf  Btll'f  nru  microwmv* 
lent  in  a  horn-lent  enlenne. 
Other  Hotki  mill  complete  the  lent. 


A  focus  on  better,  low-cost  telephone  service 


In  tilt*  in'«  triirrowavf  railin  rrla\  l>f- 

\fw  ^otk  anti  (!liiia^i>.  ;:ianl  Ifti-i'- 
.•■liaiM'  anti  aim  ihf  wavf  fiiftjiN  a-  a  -fart  li 
li^lit  aim-  a  li^'lil  iM-am. 

|{i‘a-i>nm^  Irtnn  llif  at  linn  tif  mtilit  iilf-  in 
a  jrla—  Ifii-  wliit  li  fm  ii-f-  linhl  ua\f-.  Im  II 
I .altiiriiliirif-  -<  iftili-l-  ftN  ii-  a  l>rtiatl  liaiiti 
rtf  mit  rti\r a\t>  l>\  nifan-  t>f  an  arra\  tif  rni  tal 
-lii|i-.  Iti  -ii|ipt>rt  ilif  -lii|i-  llif-f  tM  ii-nii-t- 
^mliftltlftl  thfiii  in  fnam  pla-lit  mIui  h  i- 
\iilii.illv  tian-part-nl  l<i  mit  rtma\f-.  Iti^’itl 
anti  lij-ht  in  wfi”lil.  llif  pla-lif  i- fa-ilv 
intiimlfii  tin  ifla\  Itiufi-. 


riii-  unit|uf  Ifii-  rtifi\f-  Ha\f>  frtim  a 
vrasf  jziiitlf  at  ihf  liai  k  tif  thf  Inirn.  \>  tlif\ 
pa--  at  iti—  thf  -trip-,  ihf  \»a\i"-  arf  Itr-nl  in- 
waitl.  tir  ftit  n-fti  |t»  ftirm  a  hfam  likf  a  -ptil- 
li^hl.  \  similar  anlfima  al  ihf  nf\l  rfla\  -la- 
litm  rtffivf-  ihf  \ra\f-  anti  tlirtti-  ihfin  initi  a 
waxf  fjuitlf  ftir  Iran-mi— itm  tti  amplihfr-. 

I  hi-  iifw  Ifti-  will  hflp  Iti  1  arr\  -lill  mnrf 
Iflfxi-iiiii  anti  Iflfphtnif  sf rx  it  f  tixiT  Itmjifr 
tli-lantr-  hx  mitrnxxaxf-.  IT-  aritilhfr  f\- 
amplf  tif  thf  Hfll  Tflfphiiiif  I .alinratiirif- 
rf-fari  h  xxhii  h  make-  xtnir  tflfphnnf  -rtrxit  f 
>:rtixx  hififtfr  in  xalue  xxhile  the  t  ti-l  -lax  -  Inxx. 


I,4thrtntti>rit  Hiotf*  f  Ilf  thi  nt  tr 
I*HM.  .4  Biiiiiliir  inniHortiifif  tif 
ttirfiti  ntttfm  la  *  mii  riift  it  in  fh* 
finim  fihinfit  f'hn  k%  m  thi  hinjr 
,.irt»ie. 


MOREPERFORMANa 

LESS  MONEY 


OSCILLOSYNGHfiOSCOPE 


for  only 

$W.OO 

Hiii  n«w  Fiv«-incH  Browning  ‘icop# 

9iv»»  you  tHo  boiic  Ubof^tory 

•quipmont  for  pulio  worE  in 

•  tinqU,  compoct  unit  «ritK: 

•  Triqqorod  tw««p  r«t«  contiflU' 
outly  vaf<ablo  from  1.0  to 
7S.OOO  micfovaconds  pa^  inch. 

•  Sawtooth  twaap  ra*a  10  cycUi 
to  100  KC. 

•  Swaap  calibration  (triqgarad 
and  lawtooth)  in  microtacondL 
par  icraan  divtion  accurata 
to  ±10% 

•  Vartical  amplifiar  flat  within 
3  db.  From  S  cyclai  t©  $ 
maqacyclai 

•  Saniitivity  0.07S  volts  RmS 
par  inch 

•  Horisontal  amplifar  d.c.  to 

$00  KC,  sansitivity  2  volts  par 
inch. 

•  SalF-calibrating  on  bcth  X  and 
Y  aiis. 

•  flaadily  portabla  .  waighs 
but  SO  pounds 


plus  thus*  ElECTRICAl 
and  MECHANICAL  fuoturus 


•  SUPl  cathode-ray  tube  operate!  at  accelerating  potential  of  2600 
srolta  •  Sweep  starting  time  it  approaimately  0.1  microiecond 

•  Sweep  may  be  triggered  or  tynchroniied  by  poiitive  or  negative 
•in»-wave  or  pulse  signals  of  O  S  volts  (external)  or  0.7S  inches 
deflection  (from  vertical  amplifier)  •  Three-step  attenuator  — 
100:1,  10:1,  and  1:1,  plus  continuous  adjustability  over  entire  range 

•  Peak-to-peak  vertical  calibration  voltages  of  0-2-20-200  at  accu¬ 
racy  of  :t  10%  •  Cathode  connection,  brought  out  to  front  panel, 
allows  external  blanking  and  marker  connection  •  All  deflection 
plates  are  available  for  direct  connection  •  Steel  cabinet  finished 
in  black  wrinkle  •  Steel  panel  finished  in  hlack  leatherette 

•  Copper-plated  steel  chassis  with  lacquer  finish  •  Controls 
grouped  by  function  for  operating  convenience  •  Free-view  screen 
has  graduated  X-  and  Y  axis  scales  •  Size:  10’  wide,  14<  ,*  high, 
1644*  deep  •  Instrument  draws  180  volt-amperes  at  IIS  volts 
60  cycles. 

NET  PRICE.  F  O.B  Winchester.  Mass.  $485  00 

FREE  RUllETIN  gives  further  data  on  this  new,  low-cost,  versatile 
oscillosynchroscope.  Ask  for  data  sheet  ON-54E. 


End  vl4w  of  •luclrodynamic  ammuur 
shows  calibration  ihurmocouplu 

.sisliuu-f  thi‘ii  limits  the  curri'iit. 
ritiif  1  cm  in  diiimetiT  of  No.  2i» 
cojijier  wire  is  a  practical  .size. 
When  the  riiijr  current  is  small,  the 
torque  is  also  small,  and  the  rinpr 
mu.st  be  suspended  on  a  delicate 
((uurtz  filler  for  accurate  torque 
measurements. 

The  coaxial  line,  actinir  as  the  jiri- 
mar.v  current-carr.vinir  element  for 
the  electrrHlynamic  ammeter,  has 
several  advanfaires  over  other  forms 
of  conductor.  It.s  elect rom;ijrnetic 
field  can  In*  calculated  in  a  straight¬ 
forward  manner,  and  the  line  may 
lie  readily  modified  for  calibration 
work  with  different  tyjies  of  r-f 
ammeters, 

Ciilibration  may  be  a-coniplished 
directli  and  absolutely.  .4  section  of 
the  coixia!  transmission  line,  one 
waieli'iiyth  lony  at  IbM)  me.  is  ar- 
r;inv'  d  with  short-circuited  ends  to 
form  a  resonant  cavity,  and  the 
torque  riny  is  placed  midway  .-ilonp 
the  section. 

known  \;ilue  of  .‘liHl-mc  jiower 
is  fed  into  an  injiut  loop  at  one  end 
of  the  c;ivity.  I’nder  these  condi¬ 
tions  the  torque  riny  will  b.-  at  :i 
iMirrenl  maximum  and  :i  volt:iye 
minimum,  and  the  measured  torque 
on  the  riny  will  be  due  almost  en¬ 
tirely  to  the  maynetic  component  of 
the  cavity  field.  The  measurement 
is  then  repeated  :it  l.‘>b  me  where 
the  current  ;ind  voltaye  rel.'itions 
are  reversed  and  the  torque  is  due 
only  to  the  electric  component. 

One  further  measurement  is 
needed  for  absolute  calibration  of 
the  ammeter.  The  ca\ity  resonance 
frequency  is  measured  at  both  ttnn 
and  l.'irt  me  with  and  without  the 
torque  riny  in  place.  The  result iny 
chanyes  in  frequency  are  then  a 
measure  of  the  field  discontinuitv 
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Onicr,  on  black  hack|{ruum], 
are  the  eiftbl  Mandard  sizes  of 
Arnold  Tape-V('ound  Toroids. 
Around  them  are  a  number  of 
other  cores  of  special  nature 
produced  for  individual  needs. 


ARNOLD  ^TORWDAl*^  CORES 


<  APPLICATIONS 

MAGNITIC  AMPLirillS 
PUISI  TIANSFOIMIIS 
NON.LINiAl  IITAIO  COIIS 
and  TIANSFOIMIIS 
PIAKINO  STIlPS,  and  many  athar 
spaciolliad  applicationt. 

RANGE  OF  SIZES 


avoHoble  in  •ight  »ix*t  of  Atontf- 
ord  <oro»->oH  fwrnithod  oncosod 
in  moldod  nylon  contoinort,  ond 
ronging  in  tixo  from  Vi**  to  RVi** 
I.D.y  to  3"  O.D.y  ond  Vt**  to 
Vi**  high. 

RANGE  OF  TYPES 

Thoto  Atondord  coro  aIxoa  oro 
ovoiioblo  in  ooch  of  tho  throo 
mognotk  motoriolA  nornod.  mod# 
from#ith#r.004'S  .003"  or  .001" 
top#p  OA  r#9uirod. 
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of  DELTAMAX 
4-79  MO-PERMALLOY 
SUPERMALLOY* 

In  addition  to  the  standard  toroids  described  at  left,  Arnold 
Tape-Wound  (,'ores  are  available  in  special  sizes  manufac¬ 
tured  to  meet  your  requirements — toroidal,  rectangular  <»r 
square.  Toroidal  cores  are  supplied  in  protective  cases. 


The  Arnold  Engineering  Company 

SUASIDURY  OF  ALLEGHENY  LUDLUM  STEEL  CORPORATION 

S/Air 

d*  V  General  Office  &  Plant:  Marengo.  Illinois  , 


Wind  Coils 

FASTER! 


NATIONAL  REPRESENTATIVES 

roc  A  CORPORATION 

40S  LsKington  Ava.,  N«w  York  17 


Toroidal  or  Sector 


NEW 

Micafil 

Toroidal 

Coil 

Winder 


Mutrhiug  LouiU 
on  u  Magir  Tee 


WITH  THE 


AtOOfl  RW  WITH  COR 
SUPPORT  POi  CON 

TINUOUS  winding 


Th«%  mochin#,  fitted  w»fh  Coil  SupporU,  automatically  winds  toroidol 
coiU  continuously  around  360  or  sector  coils  up  to  270  .  .  .  Winds 
in  •ithnr  direction  .  .  ,  Permits  stepless  odiustments  feeds  ond 
shuttle  speeds  during  operation. 


Wee  oitet- 

Smgle  wire  23  38  AWG  18  32  A>WG  10  28  AWC 

Double  or  stfondedw.re  moB  2b26AWG  2i23AWG  2m  18  AWG 


fnvetfigate  the  many  odvontagei  of  these  moderately 
priced  Toroidal  Winders  Send  today,  for  Bulletin  M  3247-A. 


There  %  a  Micafil  Winder  for  ANY  Coil  Winding  Application 


introduced  by  the  presence  of  the 
ring.  After  the  torque  »nd  discon¬ 
tinuity  measurements  are  completed 
the  instrument  can  be  used  as  a 
standard  to  calibrate  other  am¬ 
meters  at  very  high  frequencies. 

The  electrodynamic  vhf  ammeter 
was  developed  at  the  National  Bu¬ 
reau  of  Standards. 


A  MA';i('  TKK  (  Fig.  1)  is  often  j.sed 
to  match  a  variable  load  to  an  arbi¬ 
trary  fixed  load.  The  arbitrary 
load  and  the  variable  load,  of  reflec¬ 
tion  c<a!flicient.s  S,  =  |N,jexp  }».,  and 
S,  =  S,  exp  }»,  respectively,  are 
placed  on  arms  1  and  2,  respec’tively 
of  the  magic  tee.  A  signal  genera¬ 
tor  feeds  iMiwer  to  arm  4,  and  .S,  is 
tuned  until  a  null  is  indicated  by  a 
detwtor  in  arm  3.  If  the  p<nver.de; 
livered  to  the  detector  is  less  than 
the  minimum  power  the  detector 
ran  indicate,  the  null  is  only  appar¬ 
ent  and  will  be  observed  for  a 
range  of  values  of  S,  in  the  neigh- 
borhiMHl  of  N,.  There  follows  a 
method  of  evaluating  the  limits  of 
this  range. 

Assume  that  the  generator  and 
the  detector  are  reflectionless.  Then 
it  can  be  shown  that  for  a  sym¬ 
metrical  lossless  magic  tee  4/’  = 

I  N. '  -  S,'  -  2  S.i  IS.  cos  .>»  - 
1.  where  is  the  power  delivered 
to  the  detector  in  arm  3  and  /*.  is 
the  jKjwer  fed  into  arm  4  Power  /’. 
is  related  to  the  power  that  the 
generator  would  deliver  to  a  matched 
load,  /'„,  hy  —  S,,'). 

.Assume  that  there  is  .some  defi¬ 


ne.  1  MaqiC'l**  network  used  to 
match  TcriabU  load  to  an  arbitrary 
fixed  lood 


Drmentien  Umitt 
fe.  SnitHee  ceU 

M.i.  OO  . 

OO  . 

M.n  I  O  I  .  Am 

Wu<  Mgt  I  Os. 

M.n  1  0  I 

Ma«.  Mgt  t  w><»>  CoS. 


TypetW-1t  TypeRW-tn 
S'  8" 

1  Vy  • 

I*,' 

2'  4  1* 

I'  o..'  IV,'  — 

IW  2"  — 


Mob  tbuTTio  xpmmd 
Wb«lo  winding 
Wbil*  ifOTing 


Sbwttio  fO|MK**V 

Ceppor  otf# 


I  THf  iLiCTRON  ART 


By  a.  .Macpher-son  and 
I».  M.  Kkrns 


VadOHui  Hurrau  of  Stantiat 
U'aAAtH^foHg  1). 
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200 

400  R8m 


150  RPM 
300  RPM 


(COOtiAUtd) 


200  RPm 
400  RPM 


26-voit  RMS 
18-volt  DC 


LIFE  EXPECTANCY  OF  OVER  60,000  HOURS! 


used  wherever  you  have  previously  used  18  volt  cells. 
This  will  give  you  stacks  that  are  smaller,  lighter  — 
more  compact. 

MONEY  SAVING  This  cell  will  save  you  money. 
For  any  given  application,  these  stacks  are  usually 
less  expensive  than  low  voltage  stacks.  Because  they 
have  a  higher  voltage  output  throughout  their  longer 
life,  you  can  save  on  the  design  of  transformers,  relays 
and  other  circuit  components. 

GET  THE  FACTS  Dollar  for  dollar,  we  l>elieve  that 
these  cells  are  the  liest  selenium  rectifier  buy  on  the 
market  today. 

Get  the  full  story  write  Section  461  9  for  bulletin 
GEA  5280A  consult  your  nearest  G-E  Apparatus 
Sales  Office  for  application  recommendations. 

Apparatus  Department,  General  Electric  Company, 
Schenectady  S,  N.  Y. 


By  an  entirely  new  priK'ess  our  engineers  have  pro¬ 
duced  this  new  high  volt.age  rectifier  cell  with  remark¬ 
ably  improved  characteristics. 

HIGHER  OUTPUT  INITIALLY  This  cell  gives  you 
higher  output  when  it  is  new  because  it  has  the  lowest 
initial  forward  resistance  of  any  similarly  rated  cell 
which  we  have  testeii. 

HIGHER  OUTPUT  LONGER  This  cell  gives  you 
higher  output  longer.  Its  forward  resistance  increases 
far  less  with  age  than  any  cell  which  we  have  tested. 
At  the  end  of  10,000  hours  of  operation  G  E  cells 
showed  an  average  increase  in  forward  resistance  of 
less  than  6'  , . 

COOLER  OPERATION  This  cell  is  very  Cfxil  running. 
Its  low  forward  resistance  results  in  lower  temperature 
rise  and  higher  efficiency. 

SPACE  SAVING  These  26  volt  RMS  cells  can  now  be 
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NOW  STARRING 

CRYSTAL  DYNAMIC 


3  WAYS 

CARBON 


*Sw*cH  Modvl  IHwL*ro'«d 


THE  THRIFTY  TURNER  TWENTY 

i({ri>  iMipulir  sy  an  <»uCM4n(lnii;  hAntl  hcrltl  muro* 

piNtiir  «4liic.  ih^  I  urnrr  lu€ut\  t>  n<*>A  asaiUMi*  m  a  ihoue 
ot  (rvMAi.  ifynAmii.  or  lArlNin  cinuiis  \  Ariuus  sYLiiihin^ 
ArrAii^  Mitniv  |>r«»vulr  r«rn  more  ^rrsAiiltiy  t4>  mm  a  yl  icic 
rAHitr  i»l  AppluAOon%  All  A  ModcU  Arc  tvpuAlly  Turner^ 
hrilliAdily  rn^inccrcit  jml  ru^^rtlly  lonMnuirtl  tor  "Souiul 
l*rrl<irmAn«  r  I  hr  die  iA\i  nutAl  lasc  prioiiir^  MAhility  jnti 
•  niplr  shirltlifiK  1  he  i Ahir  %cl urrly  anchored  And  turner 
gi»ir,4H/fr\  II  hiM  not  pull  out  lor  lop  %4liie  in  the  low  co^t 
hand  held  miifophonc  field  sYciuh  u»  the  turner  lYcenty. 

CKVM  Al 

Moth  I  :v\ .  SI  2  HA 

Motirl  S2t»\  VX  iih  pii\h  to*talk  quitch  hacin^  slide  It  ck 
Iraturr  SiAiith  lonneiietl  in  micntphtme  iiriuii,  rutrinally 


<  1  1  NS 

Mo«lrl  SK  :o\ 

Vi  iih  ptMh  i«» 

ifilk  ^ul(ih  hA%in>:  ^luir  loik  l«‘Al‘ 

lire  SvLiuh,  luirmalU  <«prn. 

iooorned  to  *w*>  i^blc  i 

00*1*11  lor 

in*l<  pt'Dilroi  I  t 

in*.  r*iphofic 

iiriuo  t*  r  ri  conir*d 

517  HS 

ns  \  will 

«  SKIP  IN 

M.-lrl  :oi>  .  . 

.  .  <16  “lA 

M.Hltl  :oK  .  . 

51?  HS 

Mo.lrl  n:oI> 

.  .  $  1  S  NS 

.Mo.Ul  s.’*>K  .  . 

.  .  5  M  NS 

Nfixlit  sK  Joll 

...  $J  1  NS 

.M.i.lrl  SK  -’oK  . 

.  517. NS 

\\  nee  ftir  ('tmipleie  D.iia  sheet 

THE  TURNER  COMPANY 

905  17th  Street  N.  E  ,  Cedar  Rapids,  Iowa 

I\  (  WM  >  V  (  All -I  til  an  M  arc  ont  i  t>  ,  Nloniriat  P. 
anti  Itraruhrs 

^  l\Pt>KI  At!  Auricma.  Iiu  .  H*)  |irt>Ad  Sircci,  New 
J  ^t»rk  t.  N  Y. 

f - 

C  'vt*uU  i>« ot  §'w«s  Co. 


FIG.  2  Geoneirkc  ftolutton  of  mogic  tee 
lood  matching  problem 


nit**  Villa**  of  vshii  h  is  th**  mini¬ 
mum  |M>\\er  that  th**  (it*t*stor  lan 
inilitaU*. 

Sine**  the  iihov**  **xi)rt*s>iiin  has 
the  form  of  th**  law  of  *-osines,  a 
very  simple  >f**om**trii'  solution  pre¬ 
sents  its**lf. 

On  the  complex  plane,  draw  S,  to 
any  convenient  scale  as  shown  in 
Fijr.  2.  I'siny'  the  sam**  scale,  with 
the  t**rminus  of  N  as  ii  center,  draw 
a  circh*  of  radius  2  \  /’  Then 
the  lo.  us  of  the  t**rminus  of  S,  will 
he  on  or  in  this  circle,  (The  fiy'ure 
is  drawn  for  th**  followitiK  values: 
/’  10*  watts;  /’,  10’  watts; 

.S'  0.1**xpijr:  1)  (  It  is  clear  from 

thf*  drawiiiK  that  in  K<*neral  the 
largest  possible  dilTer**nce  between 
.S  and  .S’,  is  2  \  /'  and  the 
larirest  possibl**  dilTi*renc**  between 
«  iind  "  is  Kiv**n  by  sini**  —  — 

2  /’  /'.  .S 


^  i«*ii-ltri*lg«‘  Network 
MiHlitifiilioiio 

Hy  K.  ZLioiioK 

I  h*  lltlfJU* 

To  PKrtKMINK  the  inlluetue  of  the 
stray  capacitance  in  shunt  with  the 
s**ries  resi.stor  in  a  Wien-bridy'c  net¬ 
work  such  as  us**d  in  ;i-c  bridges, 
resistance-capacitance  oscilliitors 
and  sel*H-tive  amplifiers',  an  attempt 
was  made  to  fiiitl  an  expression  for 
tilt*  frt*(pu*ncy  and  the  ratio  of  the 
iniped;inc*>s  with  an  extra  capaci- 
fanct*  place*!  in  the  circuit.  KiKht 
modifications  of  the  Wien  network 
wiTi*  d**ri\«'d.  Thr**e  of  them  show¬ 
ing  int**restinK'  proi>**rti**s  app**ar 
in  Fiir.  I. 

From  Fiy.  2  the  intluence  of  the 
lapacitance  ('  on  the  fre<|uency  can 
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AVVU® 


*  Flame 
Resistant 

^Fungus 

Resistant 

*ln  Standard 
R.T.M.A. 
Color  Codes 


AMPLIFIERS  and  COMPONENTS 


For  complete  information  on  these  new  Lenz  Hook-Up 
Wires  and  other  Lenz  wire  and  cable  products,  write 
Lenz  Wire  engineers.  Specialists,  since  1904,  in  wires 
and  cables  for  the  communications  field,  they  will  be 
glad  to  submit  samples  and  consult  with  you  on  your 
wire  and  cable  problems. 


HOOK-UP  WIRiS  •  MICROPHONE  CARIES  •  MULTIPLE  CONDUCTOR 
CABLES  •  SPECIAL  HARNESSES  •  SHIELDED  RRAID  CABLES 
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Avoilability 


•f  umi 


Ready  to  Solve  Your  Design  Problems 

"326"  MONEL 


non-magnetic 

rustless 

strong 


■■32(1'  "  Mtiiifl  i»  Mil>'t.itiliiill\  non-inafinftir  at  ami 
alioxc  niiiiii  li-Mi|M'ialin(''.  I  Im  a|>|>rii\iinat)‘  |HTiii<'a- 
liilitx  al  (hi  K.  ih  |.(p2.”>  ami  at  1  I  K.  i*  1.1.  \filh<T  hni 
nor  colli  uoikino  a|i|ii<-t  i.iMx  a  licit  it-  iiia^nclii  |iro|i- 
criio. 

‘■32(>  Mom  l  i»  ru'l-|>ioof  ami  lii^lilx  rchi-laiit  to  nio»l 
coiiniioiiK  -cm  ouiilcrcil  1  orro»i\c>. 

■■.32(»  Monel  |Mi*»c««<—  lii^li  |ili\>ii  al  jiro|M-ttic«.  «imi- 
lar  to  thoM’  of  Monel  —  »trcn';tli.  toU}jlinc-h,  ami  rc«i»- 
tance  to  alira'ion. 

In  aililition  to  tlicM-  \aliialilc  iilix'ii  al  ■  liarai  tcri'lii  •>. 
*’321) '  Monel  i-  a  tlioroiiulilx  inin m  ul  metal  .  . .  ei  onom- 
ical  to  |iii\  ;  ea'\  to  n>e;  re.nllU  XMilkalile.  I  here  i'  Ieoh 
liie  uear  ill. in  uilli  m.ileri.il'  that  woik-harilen  ia|iiill\. 

F  irine  teni|H-iatuie>.  foi  \ai  iiinn  tiihe  iim-  are  lower 
I  a|i|iro\iniatel\  I'llMI  F  .  1  ami  "32(>"  Monel  can  he  liieil 
in  line  hxilio^en:  ili\  hMlioi;en  i'  not  neeileil. 

*'.32()  Monel  tail  he  wi  lileil.  hra/eil.  or  Milileieil  .  .  . 
can  he  rc.iililx  nun  hineil.  (oiineil.  iliavMi.  or  for;:eil.  It 
aiailahlc  in  -tamlanl  mill  form'.  \«  «tri|>.  ili>  mo»t 
wiileK  ll'cil  foim  in  the  eleitlii  al  fielil,  ■■.32(>’'  Monel  i» 
axailahle  in  -tanilaiil  wiilth'  n|i  to  12  im  he<>.  in  thick- 
iieo'co  of  It.tHlS  in.  ami  heax  ier.  In  narrower  xx  iiltle-.  it  i» 
rolleil  to  a  thinnc"  of  tt.(Ml|  in. 

Next  time  xoii  are  faceil  xxilh  a  |irohlem  that  ilemamU 
a  toii^h.  non-majrnetic.  corrosion-rehiotant 
allox  . . . '•|<«‘i  ifx  ■■32(>"  Monel. 

Meanxx  hile.  xx  rite  for  x  our  cojix  of  "liiro 
Mrl.rl  lor  t.lfflronir  I  xe.x.”  I  hi>  >* 

xahiahle  2(>-i>aee  1 . klet  }:ixe<i  the  com|Hi-  NICKEL 

hition.  1  haraiieri'tich.  ami  txpiial  applica- 
tion-  of  li!  hel|iful  Inco  Niikel  Mloxix. 


326  Mon«l  strip  is  ovoilobU  in  stondord  widths  to  12  incKos, 
in  thiclin«ss«s  o1  0  OOS  in  and  mor#.  In  norrowor  widths  it  is 
roiled  to  o  thinness  of  0.001  in. 


Where  Can  You  Use  This  Unusual  Inco  Alloy? 

Typical  Uses 

CotKodo  ray  tuba  •vn  sfroctwras 
Strwctwrol  parts  af  special  vacwwoi  tubes 
Mass  spectrometer  parts 

Hipb  voltage  cable  shielding  tape,  for  use 
in  wet,  corrosive,  abusive  conditions. 

Oood  lor  voltoges  up  to  SO, 000 


Mill  f•■rnl>  (IM  ludinjt 
H.i.ii.  rfnd  I'dro.  hilt  r»>lt<  (i  4im| 
« «i|<i->liaHn 

4n«i  nlilMin.  <  ••l«l  i«>li<  •! 
>h*rt.  i.il.l  t-IlH 
>«  iiml'  tul*** 

\X  iir-.  hoi  rirllt-t}  end  (••I*!  «ii4v 


"326"  Mongl 

limiting  Composition  ^ 
Ni(+Co)  SS-41 

fe  2. SO  moa. 

Mn  2.00  max. 


ALLOYS 


MONIIh  •  K  "n  MONfi  •  R  MONEl  •  KR"n  MONEl 
INCONEl-  •NICKEL  •  '  D  '  •  NICKEL  •  LOW  CARSON  NICKEL 
DURANICKEL^  •  RERMANICKEL •  INCONEL  X 
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TNI  CLfCTION  ART 


Frt‘qiM‘iM:>  rangi* 


Push  button  attenuator 

Ai'vumlc  \  .11.1-.  Xili'nuation  m  Mt'diuni  <  ml  ! 

I  iill>  pjirnlod  i.on%iriKli<>iul  rcaluic\  iikItiJc  an  in|ii'iiitiu>  suilt-hing 
iiKuit,  hn[h-»lahilii>  icMslorv.  ello-lne  inicrnal  -krccniiitt  Jnj  a 

previNC  asscniblv  of  ^.oinpuiKiits  I  Hcnc  favlorv  all  toinbiiK  to  rcdikc 
internal  nHiplinns  and  iIk.'  cllevi  of  rcMdual  rca».ianv.cs  lo  a  niimimim. 

I  MO  Models  \>iiiliil>le.  Keuds  for  building  into  your  omu  cqiiipnienl. 

I  SIX'  '4Ntll  \  (>-‘1  db  in  I  db  \lcps 
I  \ix  '4mIO  H  ll-'d)  db  III  1(1  db  \lc|'s 

-  Ilolh  have  a  ''  ohm  ihara«.lciislic  ini|xdaiKe  and  will  haiullc  inpulv  up  lo  0  2* 
walls  I  lies  iiuiv  lx  used  in  laiiitctii 

IVrloriiiniK'e 

A  l•ualranUs■d  Nvvurat  v  of  II  I  \iljuslnienl 

IV'idb  MihWI  I  he  mxilion  U'ss  ciroi  will  not  cxicevl  0  0*  ilb  bn  anv  setliiit! 

O  Ai  db  Mivilel  I  he  inxiiu'ii  loss  ciioi  loi  Ihc  'Al  db  seOinn  11.111  not  evsCCvi  0  '  vlb 
I  >ir  iiihei  scOiiiKs  this  liiiiit  falls  linearis  to  a  v.iliie  ot  0  (Vi  db  at 
the  ll<  db  seitiiii: 

II  I  .iiaranU-ed  1 1  itth  I  ris|iM-iH  V  I  Vrloriium  e  I  ills.  Iiidtiiit  I  >  I  eiiv'is) 

ti-u  db  Moslel  \t  *0  Mv  s,  iIk-  iiiseitiv'ii  loss  eiroi  lor  the  db  selling  will  nvvt 
esvivvl  0  1*  db  I  I'l  olhei  sellings  this  hniii  lalb  line.iilv  to  a 
v.ilui  -I  00*  db  loi  the  1  vlb  wiling  , 

O-'Ai  db  Model  \i  *0  SU  s.  the  iiiscilioii  loss  eiioi  will  not  ev«.eed  O  1  db  |xr  stejs* 

S  H  Ml  inseiiuni  Uisses  aic  lelalive  to  /cio  db  selling 

Invlividual  valibi.ilion  ».haiis  bn  lieiivxiKies  up  lo  100  NK  s  loi  llw  o-u  db  model 
and  141  Mv  s  bn  the  O  '<0  db  iiuMel  van  be  supplied  liom  the  Siamlard  I lansinission 
t  atsoialoiies 

StonJarJ  Tclephoncf^  otid  Cobh 5  Limited 

!  1  L  I  4vti>»  iwrr 

IkXNSMISSlON  irlMSIOS  MIKIM  IOMViS  I  Mil  \M> 


FIG.  2  InlliMnc*  oi  capacilanc*  on 
lr*<|u*ncr 


even  the  pha.se  shift  in  the  amplifier 
on  the  higher  freqiieneies  can  Ire 
coinpen.sateil. 

The  output  voltajre  can  also  lie 
made  constant  over  the  whole  ranjfe 
Ity  means  of  the  trimmers.  Of 
course  the  resistors  of  alt  ranges 
must  have  the  proper  ratio  and  also 
the  KatiKiok  of  the  variable  capa¬ 
citor  has  to  1m‘  correct. 

Fi>f.  ItA  presents  the  most  K‘*neral 
form  of  the  first  modification.  It 
can  he  shown  that  for  a  constant 
impedance  ratio  x  must  he  equal  to 
yz  and  when  this  condition  has  h«>en 
fulfilled,  Z  Z,  will  have  the  con¬ 
stant  value  y  *  \/z. 

When  a  Wien-hridg’e  network  is 
desijfned  for  optimum  frequency 
stahility*.  this  property  will  be  use¬ 
ful. 

Trimming  can  also  Ik*  done  ac- 
cordinjf  to  the  modification  shown 
in  Fik.  IH  If  /v.  and  R,  are  both 
made  equal  to  R,  -  C  and  C,  = 
(’  •  'll’  the  impedance  ratio  Z /Z, 
'1  and 


which  is  the  formula  of  the  original 
Wien  bridtre.  The  factor  2f '  ma> 
consist  (if  the  amplifier-input  ca¬ 
pacitance  only  and  the  trimmer  f 
must  then  be  half  of  this  capaci- 
.ance. 

Fig'ure  IC  shows  an  interesting 
pro[K*rty.  The  values  of  the  compo¬ 
nents  can  be  chosen  such  that  tun¬ 
ing  can  be  accomplished  by  vari¬ 
ation  of  one  circuit  element  only. 
When  ('  and  (',  are  both  made  (’, 
R  R  —  R  and  R,  =  R',  the  im- 
pedaiii’e  ratio  becomes 

/,  t’(«  -  «s)  „ 

/,  CH 

thus  Z,  Z,  is  a  constant,  and 
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FOR  THE  MOST  EXACTING 


INSULATING  REQUIREMENTS 

ITS  ^lOTCALE}^  410 

PRECISION-MOLDED  COMPONENTS 

AT  NEW  LOW  PRICES 


No  insulating  material  compares  with  MYCALEX  410  for  today's 
exacting  requirements  —  where  advanced  circuits  and  higher 
frequencies  demand  a  combination  of  these  properties: 

Extremely  low  loss  factor  I  low  as  .015  at  1  MC  ) 
high  dielectric  strength  .  .  .  high  arc  resistance,  close 
dimensional  tolerances  . . .  high  dimensional  stability 
under  extreme  humidity  and  temperature  changes... 
high  heat  resistance  . . .  ability  to  mold  in  metal  inserts 
with  a  tight,  rigid  bond  . . .  freedom  from  cold  flow . . . 
high  mechanical  strength. 

Remember,  you  no  longer  have  to  “design  around”  the  problem 
of  cost.  New  low  MYCALEX  410  prices  compare  favorably  with 
lesser  insulators  such  as  bakelite  and  phenolics.  Specify 
MYCALEX  custom-molded  parts  for  the  most  critical  insulating 
needs.  Whatever  your  problems,  our  engineers  will  cooperate 
in  the  solution. 


SINCE  1919 


TMi  INtm.ATQW 


TRADE  MARX  R(6  U$  MT  Off 


AAYCALEX  CORP.  OF  AAAERICA  * 

''Owners  of  ’MYCALEX"  Potents" 

CxMethrt  Offices:  U  ReekafeOer  Plaza,  lev  Tsrii  20,  R.  T.  -  Pfaat  aai  laaarai  Offfaas:  CWtao.  I.  A 
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icoAtiimed) 


Rekerknces 


(l>  F  FI  Ti*rman.  "Radi*  F'nifinr#*r»‘* 
HaniHMM>k  MoOrnw  Hill  KcM^k  0>..  p 
arul  p  N>w  York  1943. 

(2)  \V  N<»^1  Kldrrd.  (3en**rat«>r  for  A  V 
NfrM*«ur»‘m*‘nt.^,  F-  .W  und  7 » /» t  p  31, 

Junr-  194  9 

(3>  <*har1ea  K  lafb^r.  A  Wldr-Hanp* 
Twt  CHu’iJliitor,  (^ST,  p  40.  May  1!*4*>. 

(4)  H  A  Wtml#*.  <»idlnitirn  i 'ondltloi.H 
for  an  It  •’  OM'tllator,  KLKimioMrs.  i»  1T^. 

19  4  H 
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riii'aliT  IVIrviftioii  Projertifui 
f>ii  KiilUSize  StTtMMi!* 


•An  Fi.ECTROMECHASirAi.  accumula¬ 
tion  process!  has  shown  promise  for 
direct  projection  theater  television 
on  full-size  screens.  This  method 
has  been  developed  at  the  Polytech- 
nical  In.stitute  of  Zurich,  Switzer¬ 
land  and  has  l)een  demonstrated 
successfully  in  e.xperimental  form. 

The  principle  of  the  sy.stem  is 
shown  in  Fijr.  1.  Lijrht  from  an  arc 
is  projec’ted  through  a  thin  layer  of 
viscous  li(|uid  deposited  on  a  thin 
metallic  electrode  which  is  trans¬ 
parent  to  the  light  Ix'am.  This 
surface,  called  the  eidophor,  is  me¬ 
chanically  deformed  by  the  charge 
accumulating  from  an  electron  beam 
impinging  on  its  surface.  The 
charge  produces  electrostatic  forces 


FIG.  3  Trimmara  provide  Ircquancr 
and  output  voltaqe  control 


oar-  2hKi  -  R/) 

From  Fig.  3B  it  can  be  seen  how 
this  is  brought  into  effect.  However 
in  practice  the  output  does  not  re¬ 
main  constant  and  a  good  sine  wave 
can  only  be  obtained  over  a  small 
range. 

For  the  influence  of  f.’,  on  the 
frequency  variation  a  similar  curve 
as  in  Fig.  2  ran  la*  drawn.  It  can  be 
.se»?n  from  this  curve  and  calcula¬ 
tions,  that  a  very  slight  variation  of 
R,  above  a  certain  value  gives  a 
large  fretjuency  variation,  there¬ 
fore  the  .selectivity  deteriorates 
rapiilly.  With  a  differential  variable 
capacitor  a  similar  solution  can  be 
obtained  for  Fig.  IB. 


PRECISION  GENERATORS 
by  TEKTRONIX 


Imoding  NMNMfccfu'ert  now  r«co0rM7e  that  and  hantinnt 

rptponto  or*  moMt  oatily  modo  by  mwr*  wav*  fitting 

tfhniqutt.  Ihit  mothod  i$  widtiy  u$nd  on  production  Ik#  tmtmg  and 
od/uitmg  ot  wKiabond  amptifhr,  fUtor  and  attonuator  circuffiL 

LABORATORY ,  UTI LITY 

•  mOUENCY  »AN06 

R5  ept—l  m^eanlinuoutly  vorhbfasf  ^ 

« fVrooFNcr  ^ 

Diroet  imadbtg,  accurata  to  3%  at  I  ^ 

fuHtcala.  ^ 

•  fftSf  TMIEt 

.02  mat.  for  93  okm  had 

•  oumn  AMPUTUDit  ^  -  A 

I5v  arroM  92  akn  tamtl  had  m 

MO  mo  moakaaia  ovo«/obi*  d  ^ 

•Mtomal  hoi  ^  B 

•  SYNC  INPUT  AMD  OUTPUT  ^  ^ 

CONNECTIONS.  W  \  ^ 

•  WEIGHTt  $5  ht.  *  '  4*;  Ar 


TWI  109 

(QUAII  WAVf  OINItATOR 


TOR  ‘1395.00 


ASSEMBLY  LINE  EFFICIENCY 

•  torn  FIXED  HHQUENCIES: 

4A-S0cp^lfce. 

HF-JOO  kc,  I  me. 

•  ifSf  TIMtt  fT 

LF-3mac.  - 

HF-.0f»t*c.  9|H|.  ^ 

•  OUTPUT  AMPUTUOt 

ir-o  to  50v,  eaafinuoi/ily  voriom^B 
h  9  rang**.  Accuracy  2%'^ 
of  hit  tedh.  UtaM  ai  a  volt-  4 
ago  cdftrafor.  "" 

HF—0  to  5v.  # 

•  WEIGHT:  21  Ai.  ^ 

$olh  of  tbam  hiirumotdt  Toaturt  coaxial  ^ 

aijtput$,  fully  regulafod  DC  power  fup-  A  7 

pfi*i.  ohdrically  woldod  aluminum  alloy 
conttrucfwn  and  many  Other  charocferithcs  ‘ 

by  which  TeEfrorvR  hos  becom*  known  and  ^Ypi 
occRptorf  throughout  the  world.  square  wav*  « 


TYRi  104A 

SQUARE  WAV*  MMIRATOR 

1195.00 

Rrtni  fob  forHer>d,  Oregee. 


1 — - : — 1 

.:Mv. 

h  l»R. 

i  — ^  i 

h  f,;-  -1": 

y  -j  c 

i  ^ 

(B)  1 
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Crime  prevention  aidal 
by  TeU'chron  Timing  Motors 

Mi>>t  Ixiiik  robtxTs  take  no  ihana-s  on  a  vault 
tliat  can  scm-ch  a  warnint;  of  ihcir  pres*-nce. 

In  (act.  ollk'ial  records  of  the  Dn-bold  Corpor- 
atHin  —  makers  of  Ikink  Vault  Burglar  Alarm 
Systems  —  show  tl»at  robbers  who  have  at- 
temirted  such  an  attack  were  so  panic-strii'ken 
by  tite  alarm.  th«'y  left  tbeir  t<x>ls  tn-hind  them, 
thus  leadmK  to  tlnir  own  identilicatkm  and  arrest! 
Th«‘se  s;ime  recr)rds  also  stiow  that  iK'arly  UlltiO 
siK'cessful  Ixink  roblx-rk's  on  untxDtectisl  vaults 
were  committed  f)etween  BKO  and  liUrt.  Durini; 
tlK-  sanu-  jx'rkKl.  only  ‘.*7  attacks  were  made  on 
Dielxild-protectrslvaults—miiH-of  them  successful. 

Ik-aiuse  tlH‘  Oiebold  .Alarm  System  must  i»t- 
form  unlailinKly  at  all  tinws,  ttn-  TeU-chroii  Tim¬ 
ing  Motor  is  s|)*-cilied.  It  is  instantly,  constantly 
synchionoiis  .  .  .  nives  accuiatc  iXTformaitce. 

Are  YOU  Well  Timed? 

Pi  rluips  you.  too.  mssl  to  de|>'nd  uixm  a  tim- 
iiiR  device  tliat  oilers  you  sikit-second  accuracy. 
If  so.  a  standard  Telechron  TiminR  Motor  is 
[irohably  th»-  answer  for  you.  A  Telechron  ap¬ 
plication  eiiRiius-r.  backerl  by  tlie  bnwdest  ex- 
lierience  in  the  held,  can  slviw  you  how  you  can 
save  time  and  money  with  Telechron.  Consult 
him  tally  in  your  plannitiR.  Meanwhile.  s«'nd  the 
cou|x»n  U'low  for  further  data.  TKl.I'XllRON 


motors 


telechron 


STMCHRONOOS 


const  antlt 


telechron  INC. 

40  I’nion  Stns-t 
Ashland,  Mas.sachu.s«-tts 

rieasr-  si'nd  me  information  on  sizes  and  typr-s  of  Telechron 
Synchronous  .Motors.  .My  possible  appliration  is; 

Instruments  Cl  Communications  Kquipment  □ 

Timers  []  Other  tpleasc- fill  in) 

Klectric  .Appliances  [  ] 

Cost  Recordi'rs  |  ] 

Advertising,  I tisplay  Items  []  .  .  ^ 

Juke  Boxes  lJ  JF 

Air  Conditioning  &  Heating  M 

Controls  □  O  Please  send  new  Catalog  H 


.NAME 


COMPANY 


ADDRESS 


CITY 


STATE 
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ClCCTHON 

•CAM' 


sljts 


stm 


ARC  UOmT 


R!CTU»t 

SCITS 


CIOOPMOR 

SUAFACC 


LIGHT 
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riG.  I  El<lophor  U  control  olomont  in 
thoator  \w  proloction  lyslom 


which  cause  the  mechanical  de¬ 
formation. 

Between  the  lijfht  .source  and  the 
eidophor  is  a  slit  system  (or  Schlie- 
ren  optics  system),  and  a  second 
slit  system  is  positioned  between 
the  eidophor  and  the  .screen.  The 
lijrht  passing  to  the  screen  may 
thus  be  controlled  by  applying  ap¬ 
propriate  mechanical  deformation 
to  the  eidophor  surface. 

The  method  of  modulating  the 


THI  EllCTRON  AST 


FIG.  2 — n*c1roii>*chaBlcal  dclormatlaa 
oi  aldophor  turiac*  controls  Uqht  Uns 


t  J  r.i'.'l  t  1  trjm 


CLEAN-CUT 

ADVANTAGES 


^  Extreme  Uniformity 

2Soperior  Staking  Ovalities 

...ends  will  roll  witlioot  splitting 

3  letter  t»T  Molded  Ports 

...closed  end  keeps  compoond  oot 

If  you  use  pins  for  \Hruum  tubes, 
ailapters,  fluor<>scent  lamps,  plugs,  or 
elts-incal  tsjuipment  of  any  kind,  the 
chances  are  you'll  save  time,  money  and 
rejections  tiy  using  thest*  suj>er-sm(X)th, 
sc<im/«'ss,  |iatente<l  Radio  Tins.  They  are 
available  in  a  w  id«‘  variety  of  styles  and 
size's,  with  staking  end  either  closed  ttr 
ojM*n.  F'or  a  ijuotation,  simply  s**nd  a 
sketch,  sitinple  or  d*‘s<'ription  and  state 
the  <|uaiitity  and  finish  you  nersl. 

SHEET  METAl  STAMPINGS? 

In  addition  to  Radio  I’ins,  we  proiluce 
large  (juantities  of  top  caps,  bas«‘  shells 
and  adajiter  shells  for  vacuum  tuln-s; 
also  a  wiile  variety  of  other  metal  prod¬ 
ucts,  including  dis‘p-<irawn  shells  and 
cups,  blanks  and  stamjiings,  ferrules, 
gromnu-ts,  washers,  vents.  fast<*ners 
and,  for  almost  every  manufacturing 
I re<juir«‘ment,  the  world's  largest  assort- 
'  ment  of  ey«‘lels. 

We  invite  your  inijuiry  to  the  Water- 
bury  Brass  (i<Mi<ls  Branch  of  The 
American  Brass  ('omjiany,  \N  aterburv 
UO,  Comu'clicut. 


rOI  QUAIITY  IIASS  GOODS  —  AnacondA 


■  i  ■  ,  . 
,  ■  j  t  ■■  ■ 


\ 


AHTBHHA 


ANOTHER 
RINGSIDE  SEAT 
to  the  Events 
of  the  World 


For  its  ullra-nuulorn  station  in 
tht*  heart  of  down-town  Louis¬ 
ville,  VVHAS  engineers  siH*eified 
a  Blaw-Knox  Heavy  Duty  Tyix* 
H-4()  Tower  526  ft.  high  to  .sup¬ 
port  safely  its  1(),()0()  Ih.,  12  hay 
high  gain  TV  antenna. 

Telecasting  top-Hight  national 
and  regional  programs,  VVH.AS 
will  of)en  up  a  new  market  for 
TV  sets  and  provide  ringside 
seats  for  appreciative  thousands 
in  the  populous  and  progressive 
liouisville  area. 


BLAW-KNOX  DIVISION 

OF  BIAW-KNOX  COMPANY 
2077  Formtrt  Bank  Bldg.,  Pittsburgh,  Pa. 
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COTO-COIL 

PRODUCTION  METHODS 
Meet  Price  Requirements 

Goto  Coil's  highly  specialized  equipment  and  skilled  oper 
□tors,  backed  by  engineering  know  how,  produce  better 
windings  at  lowest  costs  and  assure  correct  coil  function. 

GOTO  COIL  WINDING 
IN  MULTIPLE  GROUPS 

Nme  colli  aro  thown  botnq  wound  limultanoouily  at  hiqh  ip«od 
with  .0007  *  colluloio  film  mtorUaved  botwoon  layori  of  wiro.  The 
machmoe  are  automatic  and  versatile.  They  will  handle  wire  from 
«r  18  to  tf42.  and  ocetate  film  or  paper  iniulotion  from  .0007"  to 
DOS'*  thkli  ...  at  hiqh  speed. 

We  we.Vome  the  hard  to  satisfy.  Let  us  figure  oa 
your  particuiar  requirements. 

coro-c'oiL  no  tro  4^ 

coil  irtCIAlllTS  SiNCt  I9IJ 

65  PAMIION  A\R 
FROMDF.M  K  5  R  I 


FIG.  3  Entire  equipment  requires  con¬ 
tinuous  evacuation 


electron  beam  is  such  that  the  in¬ 
tensity  of  the  b«*am  remains  con¬ 
stant  while  the  scanning  stwed  in 
the  direction  of  the  line  is  varied  to 
conform  to  the  video  sitrnal.  The  net 
lijfht  efficiency  of  the  system  is  20 
percent. 

The  size  of  the  present  model, 
which  occupies  two  floors,  is  pro¬ 
hibitive  for  projection  room  instal¬ 
lation.  However,  Professor  B.au- 
mann  of  Zurich,  has  planned  a  new 
mmlel  whose  exjM‘cted  dimensions 
are;  heiizht,  5  ft;  lenRth,  5i  ft; 
width,  2i  ft  and  weiRht  1,800  lb, 
according  to  an  article  by  E.  Labin, 
entitled,  Eidophor  Theatre  Televi¬ 
sion,  in  the  Journal  of  ASMPTf], 
April.  1050. 


.\ir-<]«r«‘  Rrlutroii 

Mt>;r<iu  »i/i  H  kiM  SrUK 

\  NKW  HF.T.iTRON  constructed  by  the 
Philips  Laboratory  for  Scientific 
He.search  at  Eindhoven.  Holland,  is 
considerably  lighter  in  weight  than 
existinK  models  because  it  has  no 
closed  iron  yoke  for  producing  the 
required  maKnetic  field.  Instead, 


SOAR.  HECTirifR 

_ GAP 

0ETATRCN  1 

tube  ct  J'Ba-c 
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riG.  1  — Capacitor  diicharq*  curront 
llowinq  in  aircoro  colls  producss 
rsquirsd  maqnslic  lisld 
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Seletron 


mm  WAY.f 


H«ra  t  anothar  axompia  of  tha 
flexibility  of  SELETRON  Selenium 
Ractifiart.  In  tha  heart  of  New 
York's  Timas  Square,  Evaraody 
Flashlight's  giant  new  "spectacu¬ 
lar"  thrusts  its  800,000,000  candle 
power  beam  S']  miles  into  the 
night  sky  ...  Of  course  Richardson- 
Alien  Corporation  chose  SELETRON 
Rectifiers  for  the  O.C.  power  sup¬ 
ply  instollotion  they  designed  and 
built  for  this  job! 


"eij 


4^  St 


SELETRON  DIVISION 

KAIHO  Ki:C  I'PTOK  <  O^IPAA Y,  . 

$<•<•  lf22  i»  mm4  (Ucfrdtiict 

Salts  Department:  251  West  19th  St.,  New  York  II,  N.  Y. 
Factory:  84  North  9th  St.,  Brooklyn  1 1,  N.  Y. 
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THIS  D  C.  POWER  SUPPLY  INSTALLATION  SUPPLIES 
CURRENT  TO  THE  ARC  LAMP  WHICH  PROVIDES  A 
BEAM  OF  800,000,000  CANDLE  POWER.  RECTIFIER 
RATING  85  V,  150  AMPS. 


SELETRON  power  stacks  are  dependable  and  easily 
assembled  to  meet  o  wide  range  of  special  current  and 
voltage  conditions.  Your  own  problems  in  rectification 
can  no  doubt  be  solved  speedily  by  SELETRON's  engi¬ 
neering  department .  . .  Write  us  now  concerning  them— 
or  ask  for  our  rectifier  bulletin  No.  ES-31. 


THI  ELfCTtON  ART 


I  mi  •*/  i  rii««n  <  tithiJt’  «iri(/  i  *9ffnHt  i  ttffufrtitnffi 
.V>  E.a*i  UikI  .  \ri*  ^  «>ck  K,  N  ^  I  Hfit  r- ui  Oihrc  i'nm  ipal  «  Ulim 

Iniana.u  I  lU  I H  i\t  t  \  |uN  n\ \  t  f  »M  I’ \\ \ .  I  I M  1 1  M  >.  Ti>nNilo 

rtkr  tMW  "1  M  «  Iratir  mark  I  br  l.iitUa  ktf  la  I  4>fM|*an« 


Packoq««  to  b«  steril.zod  pat*  bonoafh 
hiqh-en  rqy  x  ray  tourco 
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\V>ir  PKECISION  BALI.S 

o/  Syiilln>lir  SuppUire 


Air  cor*  b*ta1ron  ollar*  possibUity  ior 
poriobl*  K  ray  unlit 


air-con-  coils  »•ner^fiz^‘l^  by  thf  ca¬ 
pacitor  (lischarirc  circuit  of  Fiif.  1 
are  employed. 

Eacti  dischiirife  of  the  capacitor 
proiluce.s  a  .short  pulse  of  current 
havinjr  a  fieak  value  of  5,000 
amiiere.s,  but  the  heat  developed  by 
this  current  is  so  ijreat  that  the  dis- 
charKe  rate  can  be  only  1  luilse  per 
second.  This  limitation  restricts 
applications  for  the  air-core  beta¬ 
tron  at  present,  even  though  its 
liKhtness  offers  pos.sibilities  for 
portable  x-ray  units.  Inten.-ity  of 
the  pulsed  irradiation  is  particu¬ 
larly  hijfh  because  a  much  laiyer 
number  of  electrons  take  part  in 
the  accelerating  process  in  the 
annular  tube  durinir  each  piilsini; 
cycle. 


Sterilizing  IMiarniur<‘uti«'al<> 

Tmkkk-MII.I.Io.N-vim.t  cathode  rays, 
similar  to  x-rays  but  vastly  more 
jM-netratiiiK',  are  utilizcil  in  an  elec¬ 
tronic  irradiating  process  developed 


Now  ...tin-  wear.  eorro»ioii.  anil  In-al  re«i*.|- 
Hiiee  III' iillielie  saiiiillire  in  lialU  |Miii«lieii 
to  williin  20  niiero-inelie«  of  «|ilierieil\ . 


iinierv -lalliiie  -iilieres  re^i«l  eurro'ion  or 
I  ero-ion  |i>  niaiiv  ;ieiii'<  ami  alkali'  .  .  .  |mi"i-"  a 
lii^lii-r  ilieleetrie  -Irenetli  than  ehi"  or  niiea  .  .  .  have  a 
low  eiM-llieienl  of  Irielioii  ami  sn|M-rior  hanlm-'s.  In 
inanv  a|i|>liealion'.  lliev  m-eii  not  Ih-  hihriealeii. 

l.iMii.  sMillirtii-  'a|i|iliire  hall-  are  availahle  in  Imni. 
im  h.  '  y  im  li.  ami  '  i  im  h  'i/e>..  I  liree  'iirfaee 
lini'lie-  are  availahle:  'n|M  r-liiii'liei|.  'emi-lini>he<l.  ami 
roiieli-croiimi  hlank-. 

M.l,  or  \\  Id  I'K  aiiv  l.lMti.  olliee  tor  inlormation 
on  tlie-e  hall',  or  the  other  forni'  of  l.iMiK  'Mithetie 
'a|i|ihire. 


PROPERTIES 


Co«npoiitk>n . AI.O3 

Coefficient  of  Friction . 0  140 

(Steel  p«vot  on  sapphire  ring) 

Hardness  (Knoop) . 1  525  —  2,000 

Modului  of  Elacticity  in  Flexure . 50 — 56  x  10*  pt* 

Dielectric  Constant . 7.5  —  10 

Modulus  of  Rigidity . 21.5  —  27.5  x  10*  psi 

Theirnol  Coefficient  of  Expansion . 5.0 — 6.7 

up  to  50®C  (per  ‘‘C  X  10  *) 

Chemical  ResistorKe . Unaffected  by  ocidi,  dilute  alkali. 


I  UK  I.imm:  Aik  ruoDrcis 


instrument 


MAKING  AVAILABLE  A  WIDER  CHOICE  OF 

ARMA  Induction  Generators 

Designed  specifically  for  high  performance  in 
servomechanisms  and  electromechanical  computing  systems 

TTPICAl  SPICiriC  ATIONS 
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FEATURES  Rugged  construction  •  High  mechanical  accuracy  •  Character 
istics  stable  with  time  and  handling  •  Low  shaft  runout  •  Low  friction 
and  inertia  •  High  output  to  inertia  ratio  •  Precision  output. 


TYPES  1A400  ond  1B400 

(they  look  alike)  ^ 

and  Resistor 


NEW 


NEW 


INO... 


lOtM.  ro*  USf  WHMf  vn  a  VOlTAef  P*0P0«T)0NA1  to  SPifO  IS  MQUNMO 


N  E 


AIMA  lilC1tlCA&  MSOlVttS*  AUU  STNCMM  ARMA  tmtKJlOM  anOfOtS  ARAA  MBUCTION 
OfMMATOtt  AR«U  mCWAIHCAL  OOftWlWtASS  AtMA  AifftMAftNO  VOITAAt  COMIf AlATOi 
COliPVTtNO  MKMAMSIMS  fNDUtftlAi  COMTtOiS  SfAMitlATlON  OCVICH  MAVlOAflOMAi 
•OUtPMtMT  *  KftMttOM  AtfTOMATlC  INSPtCTION  SnTtM 


IIAIITT 


0 


Sa  COM  Oil 


iCh  VOLTAiE  LEAD 
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HERE’S  A  COMPACT 
^^^SIOWPOKE 


HAY  DON  HAYDON  Manufacturing  Co.,  Inc. 


AT  TORRINGTON 


2433  ELM  STREET 


TORRINGTON,  CONNECTICUT 
tUISIOIAlY  OP  GENERAL  TIME  COtPOCAnON 


Lowcrlnq  hood  oror  3.000.000-toIi  oloc- 
troolatic  qooarator  luod  with  MIT 
•tortlliinq  •qulpmcnt 


at  Massachusetts  Institute  of  Tet  h- 
noloKV  for  sterilizing  a  wide  variety 
of  pharmaceuticals  after  their  final 
packatriiiK-  Penicillin,  streptomy¬ 
cin,  surtrical  sutures,  anticoapulents 
such  as  heparin,  and  many  other 
substances  can  be  sterilized  in  their 
final  sealed  glass  containers  without 
detectable  adverse  effect  on  their 
potency  or  other  properties. 

The  amount  of  cathode-ray 
energy  that  will  completely  destroy 
all  bacterial  and  virus  contaminants 
raises  the  temiierature  of  the  phar¬ 
maceutical  less  than  8  degrees.  .\s 
a  result,  sterility  of  many  heat- 
sensitive  pharmaceutical  products 
can  now  be  achieve4l  on  a  practical 
and  economic  basis  by  irradiation 
with  such  high-energy  x-rays. 


FtG.  1  Pi«io«lGctrlc  method  requires 
reaction  cell 


THI  ILCCTtON  ART 


I  llraMuiii*  \  ilirali«»ii 
\rr«*lrrali*«>  INihnirri/alidii 


KMt’l_sir»N  polymerization  reactions 
used  in  the  priKluction  of  synthetic 
rubber  have  been  speeded  up  by  ul¬ 
trasonic  vibration.  Hoth  a  mag¬ 
netostriction  oscillator  operating  at 
ITi  kc  and  a  .V)0-kc  piezoelectric  os- 
. dilator  were  used  in  tests  con- 


Ddtignert  and  monufacturers  concerned  with  the  ex¬ 
cessive  space  requirements  and  high  cost  of  externol 
reduction  gearing  will  welcome  this  new  slow  speed 
timing  motor.  The  series  4400  requires  minimum  space 
and  provides,  ot  comporotively  low  costs,  speeds  from 
6  hours  to  7  days  per  revolution.  The  coreful  design, 
expert  engineering  and  precision  manufacture,  are 
odvantoges  common  to  all  Hoydon  motors. 


DfetNOAdllTV  Slow  4S0  tpm  rotor  ipood  mooni  lou 
rvdwction  gvoring  ond  f«w«r  fo$t  wh#«U,  pro* 
widing  qwiolor  oporotto««  ar>d  longor  lifo. 

SMAIL  SIZE  Sfnall«it  ovoilobU  of  tbii  typo 

TOTAl  INCIOSUME  A  boftic  footuro  of  tovnd  doiign 

CONTROllEO  lUMiCATION  Soporot#  rotor  ond  rodwction 
gooring  Iwbncoting  tyttomt  pormit  $oloction  of 
boif  motbodt  ond  Iwbriconti,  control  circulo* 
tton.  tnturo  ogoinst  lookogo. 

OPERATING  POSITION.  Oporotot  contmwouily  in  ony 
portion 

SIMPLE.  SECURE  ASSEMRIY  Fntiro  foco  of  motor  con  bo 
•upportod  Mcwroly  ogoinit  mounting  furfoco. 
Motor  loodt  stondord  for  quick,  inoiponiiv# 


STANDARD  INTERCHANCEAtlE  DESIGNS  Spood  from  300 
rpm  to  I  rovolution  por  w«ck  in  only  2  intor- 
cbongooblo  motor  sorio«. 

For  compUto  dotign  ond  onginoorlng  •pociAcetiont,  writ# 
for  (otolof  Timing  Motor*  No  322  ^  Timor*  No  323 
—  Clock  Mowomont*  No  324  Yowr*  witbowf  obltgohon. 


0 


With  the  I-T-E  Adjustable  Shunt  PM- 
EM  Focus  Coil  you  can  adjust  PM  strength 
over  a  wide  range,  compensating  for  most  tube 
and  set  variations.  This  feature  virtually  elim¬ 
inates  assembly  line  rejects  caused  by  out-of- 
tolerance  PM  strength.  Flexibility  of  the 
adjustable  shunt  makes  it  j>ossible  for  you  to 
use  one  fcKus  coil  design  to  ftK'us  several  types 
and  sizes  of  tubes. 

Design  features  greatly  reduce  magnetic  inter¬ 
ference  with  ion  magnet  on  new  short  neck 
tubes.  Among  the  many  other  advantages  of 
I-T-E  Adjustable  Shunt  PM -EM  Focus  Coils 
is  their  low  operating  temperature  —  gained 
through  lower  focus  current  requirements. 
I  T-E  Adjustable  Shunt  PM-EM  Focus  Coils 
retain  proper  fcKusing  over  a  wide  range  of  line 


voltage  variations. 

I-T-E  makes  Adjustable  Shunt  PM-EM  Focus 
Coils  for  use  with  10',  12',  14',  16'  and  19' 
picture  tubes.  They  are  available  in  a  variety 
of  standard  or  special  mountings,  and  any 
special  mounting  can  lie  furnished  upon  request. 
Information  needed  to  manufacture;  Type  of 
tul)e;  second  anode  voltage:  fwusing  current 
desired;  special  considerations  for  mountings 
and  leads. 

I-T-E’s  design  engineers  will  be  glad  to  work 
with  you  on  your  applications  or  require¬ 
ments  —  consult  them  without  obligation.  For 
complete  information  of  I-T-E  Adjustable 
Shunt  PM-EM  Focus  Coils  —  or  any  other 
I  T-E  wire-wound  prcxlucts — write,  wire,  or 
call,  specifying  your  needs. 


FOCUS  COILS 


RESISTOR  DIVISION,  I-T-E  CIRCUIT  OREAKER  COMPANY 


19th  «  Homilton  Streets,  Philadelphia  30,  Pa. 


i'T  E  Wire  Wound  Products:  FOCUS  COILS  •  DEFLECTION  YOKES  •  RESISTORS 


Gives  You  Proper  Focus 
Under  a  Wider  Range 
of  Conditions 


ELECTRONICS  —  September,  1950 


207 


GENERAL  ELECTRIC 


easier  to  read/ 


THI  UCCTSOH  AIT 


OcTIASCN.C 


Typ*t 

0041 

0042 

0043 


CCI*T»OL 

(*) 


20  40  60  80  KDO 

MlSUTCS 


hot  ALUUIMUW 

**00  controls 


0LT44S0NIC 


COLO  Bcc 
CCNTHOIS 


Time  in  moors 


riG.  2  Ultrasonic  Tibration  •Uminat4i 
induction  period 


Oln  LonM-niioM.tl  p.incl  itistrumi-iits. 

liniii.iiioiis  III  instrunu-iit  si/c  olicn 
result  in  Lruwikil.  haril-lo-rc.u)  sialcs. 
Mtn  niif  in(i-l  loni>-SL.ili'  irisirtiniL-nts! 

©Although  the  ilt.itmttT  iil  the  instru- 
ntent  is  unis  S'  ini  lies,  the  siale  is 
alniiist  S  inihes  lon^.  I.ar^e  niiniLTals 
anil  lai't Till  piiinter  help  make  lor 
ijuii k,  lass  reailini;. 

<  ases  are  attraiimls  ilest^niil.  molilul  ol  siunls  l  ixtolite.* 

I  hev'll  improse  llie  appearanie  —  anil  sales  appeal  —  ot  your 
panel.  Kntinil  or  sijuare  Iroins  are  .ii.iilahle.  I  he  I  vpe  IX)-K1 
lon^-siale  line  is  niei  hanii  alls  t liter i  han^eahle  ss  ith  lonsentional 
S'  .  inih  ili  sif^ns  now  lisieil. 

NO  SHIllDING  REQUIRED 

Sell  shiehlini;  is  prosiileil  hs  the  lomenirii  lonsiruilion  ot 
the  niii^niT  I  he  instruments  mas  be  useit  on  either  steel  or  non- 
lii  i^neiii  panels  w  ithout  speiial  i alibration.  Seseral  instruments 
lan  be  mounteil  suli  bs  sule.  tree  trom  the  efleit  ol  one  tnstru- 
ment  on  another. 

INDICATE  NONEIECTRKAI  QUANTITIES 


liiiiteil  hv  tho  (iiMKlyear  Tire  ami 
Iviihher  (’ll. 

The  .ipeeial  leaclidn  rell  shown  in 
Kiv.  1  uses  an  X-iut  ijuartz  crystal 
ai  the  source  of  .'lOO-kc  ener(7y. 
iMive  is  siipplieil  by  a  ItOO-watt  os- 
I  illatoi .  An  etliciency  of  .'>0  percent 
has  iieen  realized.  Since  the  reac¬ 
tion  chamber  limits  the  charjje  to 
JIKI  cc.  a  10-liter  thermostated  res¬ 
ervoir  is  used  lo^jether  with  a  cir¬ 
culating'  diaphrajrm  pump. 

In  the  matrnetostriction  method, 
a  water-cooled  coil  is  fed  by  a  1,000- 
watt  v;icuum-tube  oscilLator.  .A  d-c 


4280CC 
JCO  *irrs 

y 


instrument  siales  can 
be  ni.irkeil  lor  eleiirii.il  i|uantilies,  or 
tor  noneleitrii.il  i|uanliliL-s  whiih  can 
be  miMsured  elei trii .ills,  (ict  in  touih 
with  sour  nearest  (i-l  representative 
lor  complete  inlormation,  or  w  rite  for 
bulletin  ftl(-''0.  .Apparatus  Dept., 
(ii-neral  I  liitrii  (  o.,  .Siheneitailv  S, 


002  006  'O  ■! 

»»»  CCSK  tN'BS’ON  IN  Pl«lt  INPUT 
•»’TS/CC 
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LOOK  t6  CARBOLOY  Z: 

for  the  finest  in  special  metals 


Since  Carboloy  Company,  Inc.,  pioneered  cemented 
carbide.s  in  I92H,  research  and  development  have 
continued  to  occupy  a  major  role  in  the  Carboloy 
program.  We  welcome  the  challenge  of  new  fields 
providtKl  by  latest  additions  to  the  Carboloy 
Company  family  of  special  metals. 


CARBIDES 
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THf  (LCCTiON  AtT 


polarizing  current  of  20  amp  at  400 
voltA  i.s  impreMed  upon  the  coil  and 
the  coil-and-bar  assembly  immersed 
in  the  emulsion  to  be  treated.  The 
prmesa  is  carried  on  at  atmospheric 
pre.ssure  under  a  stream  of  nitro- 
Ren. 

The  principal  effect  at  50  C  (h'iR. 
2A)  is  elimination  of  the  induction 
t)eriod  with  only  a  slight  increa.se  in 
the  rate  of  reaction.  At  40  C  (Fig. 
2B)  the  effect  of  irradiation  is 
more  pronounced.  To  show  that  the 
reaction  was  not  due  to  heating  of 
the  nickel  bar  by  hysteresis  and 
eddy-current  loss,  a  hot  aluminum 
control  bar  was  introduced.  The 
nickel  bar  furnished  50  watts  of 
acoustic  power  for  a  1,000-watt  in¬ 
put  to  the  amplifier. 

Curves  indicating  the  etfect  of 
power  concentration  on  reaction 
time  are  shown  in  Fig.  3. 


LOW  MASS  DRIVING  SYSTEM 


HIGH  VOLTAGE  COMPLIANCE  PRODUCT 


MORE  THAN  ADEQUATE  LATERAL  COMPLIANCE 


FREQUENCY  RESPONSE  MATCHED  TO  YOUR  OWN  CURVE 


EXTRA  MOISTURE 


PROTECTION  AT 


NO  EXTRA  COST 


SURVEY  OF  NEW  TECHNIQUES 


NO  TEMPERATURE 


.-\NAI.YS1S  OF  water  and  gas  pipe¬ 
line  systems  has  been  carried  out 
by  u.se  of  an  electric  network  anal¬ 
ogy.  Cornell  University  re.searchers 
announce  that  the  device  permits 
pressures  and  rates  of  flow  to  be 
represented  easily  by  proportional 
electrical  quantities.  Each  pipeline 
is  represented  by  a  fluistor,  a  spe¬ 
cial  resistor  consisting  of  a  tung¬ 
sten  filament  enclo.sed  in  an  evacu¬ 
ated  glass  tube.  Heavily  loaded  lines 
are  indicated  by  bright  fluistor  fila¬ 
ments  whereas  underloaded  lines 
fail  to  glow. 


SENSITIVE  PADS  OR 


DAMPING  MATERIALS 


NO  BEARINGS  OR  BUSHINGS  TO  CAUSE  FRICTION 


ZERO  OUTPUT  FOR  VERTICAL  MOTIONS 


HIGH  VERTICAL  COMPLIANCE 


SKQfENTIAl.LY  ARItVNOEI)  dots  of 
red,  blue  and  green-«‘mitting  fluo¬ 
rescent  material  form  the  liasis  of 
a  direct-view  color  television  tube 
for  which  a  patent  wa.?  recently  is¬ 
sued  to  Allen  B.  Du  Mont  Labora¬ 
tories,  Inc.  The  single  electron 
beam  of  the  tube  sweeps  over  the 
color  dots  of  each  line  in  syn¬ 
chronism  with  the  beam  of  the  cam¬ 
era  tube  at  the  transmitter,  the 
screen  of  which  has  correspond¬ 
ingly  colored  and  spaced  photoelec¬ 
tric  dots,  each  .sensitive  to  one  of 
the  three  colors.  The  tube  is  still 
under  development  even  though  the 
patent  was  applied  for  almost  five 
years  ago. 


fMOMoeiCKues 

MiceoeHOMis 

seiARffs 

401  CARROll  STRUT 

Ciporl  IJ  foiF  40Fh  SFfrrf,  Nt' 


•  BUCHANAN.  MICHIGAN 

Vori  16.  N  V  .  U  S  A  ,  Cob/es  Arlab 
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SMALLER  THAN 
ANY  OTHER 
DUAL  TYPE 


I  »  >  »  »  »  ’HI  llttlt  INDIAN  SAYS! 


'I'he  new  Sangamn  Type  FM  “ARHOVV- 
HKAD”  tubular  electrolytic  capacitor  is 
equip|x*<l  with  flexible,  insulated  wire  leads 
and  stud  terminals  to  make  installation 
easier  by  eliminating  the  problem  of  crossed 
wires  and  the  need  for  insulating  sleeves. 
Siingamo  Arrowheads  are  much  smaller 
than  wax  end  filled  types  with  insulated 
leads  smaller  than  any  other  type  with 
dual  leads! 

'Fhese  capacitors  are  houst*d  in  round  alumi¬ 


/‘terrific  for  TV!” 


num  containers  which  are  encased  in  heavy 
insulating  sleeves  with  mounting  strap 
attached,  and  they  are  especially  designed 
for  the  rugged  television  requirements 
where  85°  C  operating  tem[x*ratures  are 
encountered. 

A  trial  of  these  new  dry  electrolytic  capaci¬ 
tors  will  convince  you.  See  your  Joblxr,  or 
write  for  ('atalog  No.  H(K),  which  gives  full 
information  on  the  .Xrrowhead  and  the  rest 
of  the  Sjmgamo  Tril)e. 


Tke  SANGAMO  7^ 


SANGAMO  ELECTRIC  COMPANY 

SPRINGFIELD,  ILLINOIS 

IN  CANADA:  SANGAMO  COMPANY  LIMITED.  LEASIDE,  ONTARIO 
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(CMtiiiMrf  from  p  134} 

in  5  steps  (1.5,  5,  15,  5(>  ;inil  150 
V,  full  scale).  .-Vccuracy  i.s  ^  .‘1 
percent.  Freijuency  errur  in  10 
I>ercenl  at  12<)  mi-,  and  corrt-ction 
curve.s  are  supitlied  by  means  of 
which  rated  acniracy  can  he  ob¬ 
tained  up  to  200  me. 


UP-TO-THE-MINUTE 
FACTS  AND  DATA... 


,^ifiiiiii"""-.  -  -  .III""  .  4 

j'."  s  .  '  ,ii""^|^^^^- 


I  ltraM‘iii*ili4<‘ 


Skrvo-Tkk  riuiLH-«'Ts  Co  .  4  (..iKlwin 
.\\e.,  Paterson  1,  N.  .1.,  ha.s  de- 
,  veloped  a  new  electronic  relay  .sys- 
j  tern  to  provide  super.sensitivity  in 
I  indu.strial  control  applications.  The 
I  miniature  unit  illustrated  oin-rates 
from  the  115-volt  50  or  60-cycle  line 
I  and  u.se.s  no  filament  to  draw  .stand¬ 
by  power  with  the  relay  circuit 
enertrized.  Maximum  current  flow 
throujrh  the  initiating  resistance  is 
in  the  order  of  microamperes. 
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5008 

Just  off  the  press! 

l-'lexilile  shafts  — the  \er>  latest  information  ami  enjii- 
neeriiif*  data  on  jiower  drive  and  remote  eontrid  flex- 
ihle  -hafts  and  ea-in^s.  Iiroiieht  lip  to  date  to  ineindc 
latest  dev  elo|inients. 

It  al'o  tells  voii  how  to  seh*et  shafts  and  easintjs  for 
speeilie  a|t|dii'alions  ,ind  how  to  work  out  the  nee«“s- 
sarv  details. 

H  rilr  /or  <i  frt-v  «  o/»_v  fmhiy. 

iNDiPsmi  Jiti  mvisiOM 

D*pt.  E  K)  Ea»t  40th  St.  _ 

NEW  YORK  16,  N.  Y. 


Deeadt*  liidiietors 

I  Thk  llYroR  Co.,  7116  I.aurel  Can¬ 
yon  Hlvd.,  North  Hollywood,  Calif. 
I  The  700  series  decade-inductor 
!  units  are  used  for  desi^rn  and  ex- 
I  perimentation  work  on  audio  filters, 
equalizers  and  tuned  i  ircuit.--.  Units 
'  may  l>e  connected  in  series  to  obtain 


BULLETIN 


i 


STODDART  AIRCRAFT  RADIO  CO 


664*  SANTA  MONICA  BLVO.,  HOLLYWOOD  36,  CALIF. 
H.IUhI.  9294 


ioNniity 

)0  microvolu-P*'' 


A 


i\o\ 

colibfot®d 

ond  UHf 


S^njdtxi’y  o«  •' 
10  micfovolt* 
d.poU 

tolof  TV  Bond. 


P»M  ' 

C  luppW  op*',' 
mlcfovol* 
„{tovoU«  P«' 

,d  broodcoit  1 
I  ♦r»qK«n''«‘' 


1.  S«n»'''''''*Y  P* 

inwoiity  w.th  Vj 

rolotobl*  'OPP 

>d  lod.o  tong*. 


-  Th.  rua9«<*  P"** 

»,  ,,*obli»»'«d  <b«  .quolly 

•lUd  p»r*otinon<t.  con«itf«n1  r«««'  * 

.qu,pm*nl  r.qu'r.'  mork.d  .. 

,ion.  o.  l  22S  .el.Cor  .nobi 

.  an  I  27o,  AN  I  40  9'»'"9 

w..«.n  or  r.-  Acc.ori..  P'®’"'* 

,  d*mon»»»at«<i  «"  ^  ,odiot«d  »  ♦ 

««r4  Field  Intensity 
Radio  Interference  and  F.e.a 


oddorr  Rl-f  '"”'“7  ’ 
,up.rior  qoP'-*y  “ 

,nt.  tolly  ‘p-pp'' 
h  rodiO  in*.-tef«"« 

6t4SHIPV,  *'**'  ^*\*'^„ 
Mon,  of  <!'•«-  ‘P*‘’7°  “ 
,  t»ondord»  of  P* 


Prtcition  Aftvnuotion  for  UHF  t 


Itti  thon  12  VSWR  to  3000  MC. 
Tyrrot  Attenuotor : 

0,  10,  20.  30,  40,  50  DB. 
Ac<urocy  i  .5  DB 

Pottntt  oppliod  fof. 
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PRESTO  . .  most  carefully 

made  recording  discs  in  the  world 


inductance  ranKC**  up  to  10  henrj’s 
in  0  001-henry  !<tepn.  Toroid  coils 
are  used  as  elements  to  obtain  hijrh 
Q  and  low  pickup  from  external 


KICOiDING  COffPOtATlON 
fofOfnvt.  N*w 

Act  )00.  HoikentCMk  Nria-  J9r%« 


M  S'«»ont  &  Son  Co.,  ftiC. 

2^  Wotfon  S»  oot 
No*  Vo'k  N  V 


(ianiioiil  MieroplMitK* 

Thk  A.static  Corh..  Conneaut,  Ohio. 
•Model  DR-IO  Sinabar  microphone  is 
a  unidirectional  cardioid  crystal 
type  which  uses  a  stH*cial  sintered 
metal  to  cancel  out  15  db  front  to 
back.  Fre<iuency  ran^e,  from  50  to 
10,000  cps,  is  enhanced  by  a  res¬ 
ponse  selector  switch  which  pro¬ 
vides  choice  of  ideal  pickup  charac¬ 
teristics  for  either  crisp  voice  or 
general  voice  and  music.  A  hiRh- 
impedance  microphone,  its  output 
level  is  -.54  db. 


ThruuRh  15  years  ot  exjxTience  in  manufiicturinR  fine  record¬ 
ing  disi's,  Piesto  has  learned  that  the  choice  of  lacquer,  how 
It  IS  stored,  testeil  and  maintaintHl,  how  it  is  applied  to  the 
aluminum  base  are  amon((  the  most  im()ortant  considerations 

S|xs  ifications  for  recordinu  lacquer  have  been  carefully 
woikisl  out  after  many  l.ilnu.itory  and  turntable  tests.  Com- 
(Miuniled  Irorn  a  well  nuarileil  formula.  Piesto  lacquer  is 
stored  m  const.intly  .iRit.itrvl  tanks  to  insure  even  tlowinii. 

In  the  Piesto  coattiiR  iiM.m.  (>ilishe<l  aluminum  bl.inks  .ire  fed 
int.i  the  priKessmn  "tunnel"  where 


on  .1  HIM".  It  IS  vour  assur.ince  oi 

the  most  c.iielullv  rn.inufactured.  TlmlmmoutfPCSro-Cn^Labtr' 
Ix-st  iH-iloiniiiiK  .ind  most  (Hum.i  .  »otWt  Anetr  rrcordint  ditc. 
neiit  disc  .in\  w  here  ' 


'l  ap**  R«M-«>r(ling  Head 

Shihe  Brothers  Inc,  225  W. 
Huron  St.,  Chicago,  111.  Model  TR5 
tape  recording  head  combines  the 
functions  of  record,  playback  and 


i 


r  RCA  WV-97A  ; 
Senior  VbIffOhmyst*  | 

reading  pealr-fo-pealr  volfages\ 

ONLY  562*® 


r«ve«*rem  6  All  fwll-«<ol«  woMo^*  eetM« 
B-peok  in  •  uniform  ‘*3-lo-t’*  r«fi« 


I  OiroctIvmoaBirroBcomploi 
0  3  veH  *o  1400  volK.  pool 


Tho  WV-97A  niBaturBt  pook  to* 

pBok  vol*a0«t  dtrocfiy  Hboco,  if 
qvickiy  provid**  informafion  •«- 
tential  for  lOrYKing  TV  rBCBt«Br« 
«<ffi  tfiBir  pwl»o-fvpB  wavBformi. 


•  Nogotiv-foodbeck  ctrcuif  provido* 
bBffoi  •vor-olt  ttpbilitv 


10  Mpro  convpnipnt  Ip  wbp  bPcewBP  pf 
tmpllpr  tiiP  pnd  npw  tlip-pn  probe* 


SPECIFICATIONS 


ThcWV-9'Ahas  a  ran){e  <>t  ust■fulnc^s  txtending  beyond 
that  of  any  other  insitrument  in  the  held.  Its  quality,  de¬ 
pendability,  and  accuracy  make  it  a  true  laboratory  instru¬ 
ment;  it  is  exactly  what  is  needed  for  television  in  the 
design  laboratory,  factory,  and  service  shop. 

1  he  new  Senior  N'oltOhmyst  measures  dc  voltages  in 
high-impedance  circuits,  even  w  ith  ac  present.  It  reads  the 
rms  values  of  sine  waves  and  the  peak-to-peak  values  of 
complex  waves  «)r  recurrent  pulses,  even  in  the  presence 
ot  dc.  Its  electronic  ohmmeter  has  a  range  of  ten  billion 
to  one. 

I. ike  all  RCA  VoltOhmysts,  it  features  high  input 
resistance,  electrtinic  protection  from  meter  burn-out, 
yero-center  scale  tor  discriminator  alignment,  molded- 
plastic  meter  case,  a  1 -megohm  isolating  resistor  in  the 
dc  probe,  and  sturdy  metal  case  lor  good  rt  shielding. 

An  outstanding  feature  is  its  usefulness  as  a  television 
signal  tracer  .  .  .  made  possible  by  its  high  input  resist¬ 
ance,  wide  frequency  range,  and  direct  reading  of  f>eak- 
to-peak  voltages. 

For  complete  information  on  the  new  Rf^A  \X'V-yA 
Senior  N'oltOhmyst,  see  your  RC.A  Test  Equipment  Dis¬ 
tributor,  or  write  R(  .A.  (iommercial  Kngineering.  Section 
I42Y,  Harrison,  New  Jersey.  •Rrp  t  w  »•»!  Off. 


rpBiftfpncp  (ifuliNling  I  mpgpHm  in  dt  prpbp)- 
All  rpngpB 

SppBitfvIfy  fp«  ffip  I  5-vplt  rang# 

Ovpr-pll  Acc«irp<y 


^••b-fp-pppb  fppgpB  0  »p  4.  14,  40.  140.  400. 

1 400,  4000  vpffB 

Mpiimwm  ppob-fp  ppok  inppt  vpHpgp  1400  wpfH 

RMS  rppgp*  (fpr  «if»p  wpvp«).  .  .  0  fp  I  S.  S.  IS,  SO. 

I  SO.  SOO.  I SOO  VPIH 

Mpatmum  rmt  inpuf  vpffpgp  1300  vplH 

Inppt  RpBtBloncp  pn4  CoppcifaiKP  wffb  WG-3it  OWpct 
Rrpbp  pnd  Cpblp 
I  S.  S,  IS.  SO  ISO-vpIt  ropgpB 

0  il  mpgpbm  Bbwitfpd  by  tS  iMf 

SOO-vpM  rpngp .  .  |  3  mpgpbmt  BbpfTfpd  by  tS  .kif 

ISOO-vpH  rpngp .  IS  mpgpbmt  ibpnfpd  by  tS  .A.i  f 

Sfpqppficy  RpBppfiBP  wifb  WG<3IS  Obpcf  RrpbP  pnd  CpbiB 

1  S,  S.  I S.  SO.  I  SO,  500  «plf  rpngpt  Apt  frpm  30  cp«  tp  3  Me  fp* 

vplfpqp  tpprcp  Kpving  lOO^pbm  imppdpn<p 

Ovprpll  Accwrpcy: 

I  S.  I  S.  SO,  I  SO,  500  i  500-«plt  fpngpt  p  5%  p#  fwN  bcpIp 

S-vpMrpngp .  «  0%- 10%  pf  fpll  bcpIp 


Spvpp  cpnfinppwt  rpngp*  0  3  pbm  fp  1000  mpgpbmt 

Cpnfp*  tcpip  uplppt  10.  100.  1000.  10.000  pbmt; 

0  I.  I.  10  mpgpbmt 

OuPPAPon*.  7^4**  bigb,  S'/t**  w*dp.  3V4"  dppg 
An'PihAlt  AtcpttPePi. 

WO-3b4  Crytfpl  D*pdp  Pfpbp  lifpndt  rpngp  fp  350  Me 

($7  7S  tuggptfpd  ptpr  pricp) 

\bO-3t4  Higb-Vplfpgp  Prpbp  pnd  WO- 304  ffptitfpr  fp  p«fpnd  mngp  fp 
50.000  vpbt  ($9  45  tuggptfpd  utpv  pricp) 


Available  from  your  RCA  Test  Equipment  Distributor 
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Cors  keep  rolling  off  line 
when  ports  *'lly”  to  the  fob 


NIW  PtODUCTS 


era.'t  in  on«-  unit.  It  employs  an 
effective  deep-drawn  mu  -  metal 
<*hield  for  optimum  hum  reduction. 
Record  and  playback  coil  impedance 
is  l.fi.VJ  ohm.*  at  cpe.  Krase 

coil  imi>edance  i.s  1,000  ohm.s  at 
10  kc.  Output  level  i.s  5  db  above 
1  mv  at  l.OoO  cps  at  tape  speed  of 
in.  tier  s»*cond.  Dimension,* 
are  O.flMfj  in.  hiph  X  1.240  in.  wide 
1.031  in.  deep. 


Kuflio  (an“  Syslfiii 

I’OLARAD  KLECTRONKVS  CORP  .  100 
-Metropolitan  Ave..  Brooklyn  11, 
N.  Y.  Model  AB  radio  cue  sy.stem, 
for  use  in  dinxtin;:  personnel  via 
a  radio  link,  has  found  applications 
in  television  .studios  whereby  per¬ 
sonnel  on  the  studio  tbsir  may  move 
about  freely  witho.d  trailing  com¬ 
munication  wires.  Illustrated  above 
is  the  transmitter  which  operates 
on  a  low  r-f  frequency  into  a  loop 
antenna — the  transmitted  informa¬ 
tion  thus  beiiiR  restricted  to  a  close¬ 
ly  confined  area.  The  pocket  re¬ 
ceivers  are  small  and  liRhtweiRht. 
Several  r-f  Channels  are  available, 
should  simultaneous  transmission 
for  separate  activities  be  desired. 


•  n<r«at*d  production  at  a  West  Coh*!  line  i  aii.s<-d  a  parts  sliortiiKe 

.Sfiipnienl  in  transit  was  l<M  iit«-d  at  St  l.oois  in  lati'  afti-rinsin  and  Air  Kcpreswil 
to  const  I  irlivmsl  fi  A  VI  ne«t  morniiiK  S|Hsst  like  1  bis  kis-ps  pnalui  tion  rolling . 
lets  you  nns-t  every  delivery  date.  ShippinK  c  ti.irKe  fur  .*>11  Iti.  carton:  l>2I..Vi. 


Shlpitionti  90  on  all  .'v  btsliileii  Airlini' 
tliKlils  S|a<e»is  op  to  niiliK  a  minute 
de|iendahle  siTVice,  ex|s'riencisi  ban 
dliiiK  KorlastesI  abipiniiK  act  ion  phone 
.Air  Kxpress  I  livision,  Itailwav  Kxpress 
.Anencv  (Ntanv  low  eomiinslity  rates 
in  effiH  l  I  n\ estimate' I 


ksstisatC) 


Air  Exprtss  gives  you  oil  these  advantages: 


SYI-VAMA  KI.KiTRIC  rROin  tTS  l.sc., 
51M)  Fifth  Ave.,  New  York  IS,  N.  Y., 
has  made  available  three  new  elec- 


You  got  diMir  to  diMir  service  imiutlfd 
III  Ibe  low  rale  This  makes  the  world's 
laKlest  tr:iie<|M>rlation  met luwl  conven 
lent  and  easv  lo  iisi-  .Sjai  ifv  it  regularly 
to  keep  customer  serv  ii  e  hiKb  — and 
lillth  eoMi  inventories  low 


World  *  (aito*t  transisirtation  metiHsI 
Spoclol  door-to-door  lorvko  at  no  extra  ciMt 
Ono-corrlor  rotpontiblllty  all  the  wav 

1150  citlot  wrvul  dins  t  h>  air.  air  rail  lo  J'J.(IOt)  ofT  airline  (Miints. 
tnporloncod  Air  Inprot*  has  liaiullisl  over  J.'i  million  sbipiiients. 
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Retee  inclvd#  ^ch-sip  ond  dalivory  door 
t«  door  in  oil  prtnctMl  towns  ond  cifiot 


Railway  Evprost  Agency  and  th* 


SCHEDULED  AIRLINES  of  the  U.S. 


T 


are  some  of  the  many  reasons 
uby  there  are  more  Simpson  260  high 
sensitivity  volt-ohm-milliammeters 
in  use  today  than  all  others  combined.  The 
Simpson  260  has  earned  uorld-uide 

acceptance  because  it  was  the  first  tester 
of  its  kind  iiith  all  these  "Firsts”: 


Sim|)lOn260  SET  TESTER 

WORLD  FAMOUS  FOR  ALL  THESE 

%  First  high  sensitivity  instrument  to  use  a  metal  armature  frame. 

•  First  to  use  fully  enclosed  dust  proof  rotary  switch  with  all  contacts 
molded  in  plate  accurately  and  firmly. 

•  First  to  do  away  with  harness  wiring. 

•  First  to  provide  separate  molded  recesses  for  resistors,  batteries,  etc.  20.000  Ohmi 

•  First  to  cover  all  resistors  to  prevent  shorts  and  accidental  damage 

.  •  1  *1  .•  VOITS:  AC  &  I 

and  to  protect  against  dust  and  dirt.  I  000  j  ooo 

•  First  with  a  sturdy  movement  adapted  to  the  rugged  reejuirements  OUTPUT:  2.5, 

of  a  wide  range  of  service  work  or  laboratory  testing.  MIUIAMPIRI! 

/  f-  MICROAMPIR 

•  First  to  provide  easy  means  of  replacing  batteries.  AMPERES,  DC 

•  First  to  use  all  hakelite  case  and  panels  in  volt-ohm-milliammeters. 

9  First  volt-ohm-milliammeter  at  20.000  ohms  per  volt  w  ith  large  •!'  !  0  200,000  (12C 

meter  supplied  in  compact  case  (si/e  5'  V'n").  m»qohmj  (120 

9  First  and  only  one  available  with  Simpson  patented  Roll  Top  Case.  Pilcn  StN.'/! 

.  .  d  t  op  Sf  5.^5  . 

9  First  to  provide  convenient  compartment  for  test  leads  (Roll  lop  ^  _  ^ 

*^®**)-  W  III'  I  . I  !■! 


RANGES 

20,000  Ohmi  per  Volt  DC,  1,000 
Ohmi  pn  Veil  AC 
VOITS:  AC  &  DC-2.5,  10,  50,  250, 
1,000,  5,000 

OUTPUT:  2  5,  10,  50,  250.  1000 
MIUIAMPERES,  2>C:  10,  100,  500 
MICROAMPERES,  DC:  100 
AMPERES,  DC:  10 
DECIBELS:  (5  fongeO- 1210  t  55  OB 
OHMS:  0  2,000  (12  ohmt  center). 

0  200,000  (1200  ohmt  center)^  0-20 
meqohmt  (120,000  ohmt  (enter). 

Pficet  S*H.V5  iieatrrs  mt;  Roll 
lop  dtaltri  nrt. 


First  to  offer  choice  of  colors. 


Tht  .'SSodrt  260  dlto  h  eitdilahlt  $m  the  fsmout  patenttJ  Roll  lop  tafety  cate  uith 
butlt’tn  lead  iompaftment,  7  h$i  Httfdy,  molded,  huhehte  late  u  itb  Roll  I  op  pfot  idet 
maeimitm  ptofeitton  for  your  200  uhem  tend  for  terttstng  in  the  held  or  shop. 


25.000  tolt  PC  Probe  for  Itleiitiom  tertifimg,  eomptete,  for  me  uithZbO,  $/2.85 
SIMPSON  ELECTRIC  COMPANY  •  •  5200  18  W  Kmoe  St ,  Chicago  44,  III  •  fn  Canada  Bach  Simpson,  Ltd  .  London,  Ontario 
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Little  lamps  flash  warnings  — 
prevent  accidents 

\Y/HrN  you  CJI1  show  j  lustonuT  th.it  your  proiluit 
IS  saltT  to  use  thjii  vour  i onipetitor's,  vou’se  ^ot 
4  hl^  hcjil  start  towaril  ilinihiii^  the  sale. 

(ieneral  iileitric  miniature  lamps  lan  athl  extra 
safets  to  your  prothut  .\s  imluator  lijjhts,  they  lan  he 
usetl  to  signal  that  a  maihine  is  ruiiiiiii^,  to  tell 
w  hether  mrrent  is  on  or  otl,  to  Hash  a  warning;  ol  hinh 
temperature  or  soltage.  I  seil  as  tiial  lights,  they  make 
It  easier  lor  operators  to  read  dials  and  y;aut;es  yjuuk- 
Iv.  help  spot  trouble  helore  it  happens 

Plan  now  to  design  greater  saletv  into  your  produit 
with  (ieneral  I  leitru  miniature  lamps.  Ihes're  asail- 
ahle  in  both  lilanient  and  neon 
^low .  in  an  almost  limitless  \  a  nets 
ol  types  ami  si/es  ^’ou  re  sure  ol 
lonn.  dependable  sers  ue  Irom  (  i  l 
miniature  lamps  beiause  (ieneral 
I  leitrii  lamp  researyh  is  always 
at  work  to  make  (i  I  lamps  S/./i 
lirighirr  I  iiufii  r  l.amp  Department, 

(ieneral  Ileytru  (  onipany,  Nela 
Park,  (  leseland  12,  (>hio. 


Yon  !./»/  put  your  toufiJnui'  in  — 

GENERAL  A  ELECTRIC 


NEW  PRODUCTS 


fCPMtlRMtd) 


tron  tube.s  .suitable  for  a  wide  range 
of  industrial  .services  where  dejiend- 
ahle  ojieration  and  a  service  life 
up  to  10,(W)0  hours  is  required. 
TyiH*  .'•691  is  a  high-mu  tw  in  triode 
riHommended  for  voltage  amplifier 
use  and  .supplied  with  series-unit 
heaters;  type  .5692.  a  medium-mu 
twin  triode.  .suitable  for  balanced 
(1-c  amplifier,  multivibrator,  block¬ 
ing  o.scillator  and  re.sistance-coupled 
amplifier  api>lications,  and  the 
.">693,  a  sharp-cutolT  pentode  de- 
sig'iied  particularly  for  high-gain 
resistance  coupled  amplifier  service. 


DifTiiiiHin  Piinip 

KiTKL-.McCfi.ixirGii.  Inc.,  San 
linino,  Calif.  The  HV’-l  oil  dif- 
fu.sion-type  vacuum  pump  feature.s; 
speeds  up  to  67  liters  per  second 
attainable  vacuum  of  I  x  10  '  mm 
llg,  glass  barrel,  no  liijuid  cooling, 
no  charcoal  fra[»,  no  mechanical 
wear,  and  .simiilicity  of  mounting 
anil  maintenance 


l{-K  >  rVM 

.MlI.I.IVVC  INSTRIMKNTS,  P.O.  HoX 
3II27.  New  Haven,  Conn.  The  M\'- 
l.^ib  h-f  v-t  millivoltmeter  mea.sures 
frequencies  from  1  me  to  200  me 
Hat  with  direct  calibration  and 
higher  frequencies  up  to  2.500  me 
with  calibration  charts.  The  in¬ 
strument  contains  a  new  carrier- 
type  d-c  ampliuer  having  heavy 
negatiye  feedback  to  insure  ac¬ 
curacy  and  stability,  t'lermanium 
cry.'tal  iirobes  are  used  to  rectify 
weak  r-f  signals  with  minimum  cir- 
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Provid*  odivitobi*  or  ftKod  fimo  doloy 
botwoon  oporation  of  a  control  circuit 
and  tubsoquont  oponing  or  closing  of 
o  lood  circuit. 


Pormanont  magnot  typo  for  opplicotions 
roqviring  a  constont  tpood  ot  a  givon 
froquoncy.  Small  liio.  30*  ounco 
torquo.  Twonty*oight  spoods  from  60 
rpm  to  1  24  rph. 


For  a  wki«  rang*  of  itondord  hinon  ond  controls., 
or  fooctol  odoptorions  for  ipociftc  oodKottora.  consuN 
i.  W.  CKAMCft  CO..  Bos  No.  3.  Comorbroofc,  Corm. 


Buiieais  or  coruNUNicAnoHt  , 

■OUirMIHT,  MIAtUlINO  INSTtUMUNTS  I 

ro«  coiNMaiciAi  and  industdiai  ust.  | 

AND  OTMH  IlKTIONIC  DlVICn— PtO. 
DUCTS  WHMII  PIICISION  PlirOIAtANCI 
lADOILT  DtPINDS  UPON  TIMf  AS  A  PAC* 

rot  or  coNTDOt  —  know  tmit 

can  rely  on 

DESIGN 

^  ^  QUALITY 

r  ACCURACY , 


RUNNING  TIME  METERS 

Synchronous  motor  drivon.  ftogistor 
automoticolly  ond  cumulotlvoly  total 
oporoting  or  idio  timo  on  circuits,  mo* 
chinos,  systoms. 


SPECIALISTS  IN  T/Mf 
AS  A  rACTO*  or 

co^r/foi 

OtLAY  .  out  •  MNAffS^mgi 
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Tuning  Fnrks 

for  precisian  frequency 
control  .... 


Philamon  I,ahoratnrirA  manufarturrK  a  rom- 
plete  line  of  luninfc  fork  rriumatorH  to  meet 
your  frequency  control  requirementa. 

Trmprraturr.rom|>rnitatrd  and  hermetically 
aealed,  the  remHiatont  are  avadahle  in  accur' 
ariea  from  1  |>art  in  3,0(M>  to  I  part  in  100,000, 
for  ofieration  oser  uide  trmperalure  ran^ea 

The  reiH>natt>nt  may  be  ohtainerl  individually 
— aa  a  part  of  com|iart  Kuh-aHHemlilie« — or  in 
completely  enpineere<l  e.|uipment. 


PH  ML  A  MON  Ir.  t  BORA  TORMES 

S7I7  Third  Arrmme,  Hrmmkigm  29.  S.  Y. 


SYNTHESIS 

IS  A  HIGH  CLASS  WORD 
FOR  DESIGNING 
SERVO  MECHANISMS 


.SERVOSCOPE  IS  A  HIGH  CLASS 

INSTRUMENT  FOR  SERVO  SYNTHESIS! 


WRITE  FOR 
INFORMATION 


MEASURES  amplitude  t  phot*  vt.  frequency 
CARRIERS  accepted.  SO  ta  900  cpt 
MODULATES  ckoien  carrier,  0.1  to  10  cpe 
ANALYZES  D.C  or  A.C.  automotic  controlt 
SUB-AUDIO  tine  generator.  0.1  to  10  cpt 
SQUARE  WAVE  qenerotor,  0.1  to  10  cpt 
PHASE  READING  to  1  *  accuracy.  1  methodt 
LINEAR  SWEEP  for  eiternal  uie,  0.1  to  10  cpt 


SERVO  CORP.  OF  AMERICA 

NEW  HYDE  PARK,  N.Y. 


PRODUCTS 


(CUR  TrRf  ^ 


JAMES  MILLEN 
MFG.  CO.,  INC. 

MAIN  OrfICI  AND  fACTOtT 

MALDEN 

MASSACHUSETTS 


I 

The  No.  74001 
Tunable  Coil  Form 


riilt  liiailiii;.'.  The  hew  protieii  are 
<li<"<ii.Mle<l  ti>  have  l.O-mf  input 
eapavitaiu'e  with  a  -s  ‘i.Vpercent 
ti)leranee. 


AU-UtMtH.  ' 

k  MOUNT 


noiil»l«‘-'i  ritMli*  Siiliiniiiialim-  == 


Syi.vama  Ki.utkh'  I’kopicts  Inc., 
Fiftii  .\\e.,  New  York  18,  N.  Y. 
.\  new  iloul>Ie-tricHle  .suLminiuture 
Uil»e  hii.'  been  desifrneil  for  appliea- 
tioii.'*  in  tv  receivers,  industrial  elec- 
Ironii's.  servomechanisms  and  radio 
comm  inications  receivers.  Avail- 
aide  with  piK'tail  leads  as  type 
tir.FT,  .Old  with  short  pin.s  for 
socketinir  as  tyja'  filtdT,  it  i.s  sup¬ 
plied  in  a  T-.‘l  bulb  measurintr  only 
0.  pMi  in.  in  diameter  and  1  ’  j  in. 
lony.  rran.scotuluctance  is  1,80b 
jmhos.  Am|>iiticat  ion  factor  per 
tiiode  -eetion  is  .■{■'»  when  lOo  volts 
are  U'cd  on  plates.  Input  capaci- 
lanii-  per  pl.ite  is  2.0  iif;  output 
(  apai  itar -e,  1  P  s  if 


^  4 


AnoMtot  now  MttWn  “DoAt^nod  for 

Hnn  iwdur*  U  tb«  H«  T400I  ^netwnabMiTy 
Yunod  •K*«4d*d  m  <•«!  fnftn  Stnndord 

*4*«|  bnA«  •!  Haw  Ioa*  n«*fn  Allnd  ftoAniHn 
|»nlvA*v#wn«  i  d»am*<i>»  (Ml  fiKW,  K««i«y 
•luminanA  tKinld  irnn  twmn^  aIw^  •# 

awHwM*  Tm  ma«  u#  39  me 

AdiwAHn^  A(»(iw  ^•tr**dn«  CfiSm 

H«W  at  A»nndmd  oclal  amAoI  Sy»  NaI  oa 

bnA«  p»r,% 


NEW 


MtMoi..} 


I  IIK  ^«•lrlMl<‘ 

Kiin-Mtt  iii.oic.ii.  Inc.  2->2  San 
Mateo  .\\e.,  San  Itruno,  Calif.  The 
I.Xl.'iPtl  ,ihf  tetrode  can  be  operated 
,1-  i-itlu  r  a  conventional  r-f  ampli- 
lii  r  or  o- illator  omt  a  wide  raiiy'o 
of  pl.ite  cohaves  .p  freipieiii  les  up 

to  1.0(10  me  In  [lii!  e  . . . 

.  ieic  perform.ince  i'  iditained  to 
ab.we  l..'»oo  me  T\ pical  i>erform- 
.iiue  in  .iinpliiier  .-ervice  at  T.'iO  me 
IS  loo  watts  output  power  pr'r  tube 
With  a  >taye  power  i;atn  of  11.  In 
'Similar  servile  at  I. (too  me  output 


All-metal  —  all-weather  cup 
type  shock  mounts  provide 
vibration  isolation  and  shock 
absorption  through  the  widest 
possible  range  of  operating 
conditions. 

These  unit  mounts  and 
mounting  systems  ore  abso¬ 
lutely  uniform  —  no  organic 
materials  —  stable  character¬ 
istics  from  -90  C.  to  +175  C 
—  wide  load  tolerance  — built- 
in  damping  for  reduced  ampli¬ 
fication  at  resonance. 

If  you  have  an  electronic  or 
delicate  equipment  mounting 
problem,  you  will  probably 
find  Robtnson  it  the  antwer. 

Write  Oept  504 
Write  for  MET-L-FIEX 
Dota  Sheets 


ROBINSON  AVIATION  INC. 


L  'TyVO.V’’ 


lllh... 


THIS 

COUPON 

NOW 

FOR 


ARRISON 


4  RADIO  CORP 


22S  GREENWICH  STREET 

(to  Wt%»  at  Bate  lay  tt  ) 

NEW  YORK  7.  N  Y. 


NtW  MODUCTJ 


SAVE  TIME  0^  MONEY 


power  ia  reduced  to  50  watts  with  a 
staire  power  jrain  of  5. 


In  procuring  electronic  Ports  and  Iquipmant 


by  using 


iARRISON  RADIO'S 


Immediate  deliveries 
from  our  huge  stock  I 
Authorised  Direct 
Factory  Distributor  tor 
all  Leading  Manufac¬ 
turers  I 

Fastest  Service  I 
Maximum  Discounts  I 


•tf  tH*®* 

•  «”■> 

ml  tod*****" 

and  cto»*  ^ 

.ciftcations  ««« 
r  und.i  A* 


Our  technical  assistance, 
procurement  experience, 

and  expediting  ability  ore 
at  your  service. 


Crystal  Calihraltir 

Mea.sl'RKMknt.s  Corh..  Hoonton. 
N.  J.  Model  in  crystal  calibrator 
was  de.si)fned  for  the  fre»|uency  cal¬ 
ibration  of  sijrnal  y'eiierators,  trans¬ 
mitters,  receivers,  K>'id-dip  meters 
and  other  e<)uipment  in  the  250  kc 
to  1,000-mc  rany'e.  Freipiency  ac¬ 
curacy  is  •  0.001  percent.  The  dual- 
purpose  calibrator  provides  a  test 
sijfiial  of  crystal-controlled  fre- 
ipiency  and  has  a  self-contained 
receiver  with  a  2-;jiw  sensitivity. 
.\  new  circuit  arranRement  use.s 
the  cross-modulation  pnslucts  of 
three  separate  o.scillators  operatiiiK 


^  Just  phono  — 

^  BArclay  7-7777 


lucky  7’s) 


lYour 


DapandobllOy  —  Sine*  19331 


HARRISON  RADIO  CORP.,  Industrial  Salus  Dupl. 

SIS  OrMnwIdl  St.,  N*w  Y«rli  7,  N.  Y. 

GentUnriBn: 

You  may  Band  to  my  oHica.  without  charga,  a  copy 
ol  tha  naw  Radio'a  Maatar  Buyar'a  Guida. 

1  am  tha  — 

Q  Purchasing  Agant  Q  Chlaf  fnginaar 

oi  tha  Company  to  whoao  lottorhoad  this  is  allachad. 


§  TWO  DOLLARS  / 

»  will  bring  you,  ) 
^  peetpaid  lo  any  i 
part  ol  tho  world** 

^  MAIL  COUPON 


Your  own  parsonal  copy  oi  Iho  ntw 
Radio's  Mastsr,  pricsd  by  tha  Publishar  at 

PI  lie  FIVE  vouchars.  aach  worth 

$1.00  on  ordars  ol  $10  or  mora 


Total  Value  $10.50 


YACHTSMEN  with  blq  boats  and  match- 
inq  pockotbooki  will  bo  intorosted  in 
this  imall  new  radar  unit  thof  dotocU 
hoadlandi  and  othtr  larqo  obiocts  up 
to  20  miloo,  pickm  up  buoyt  at  75  yds. 
Hadiomarino  Corp.  of  America.  75  Var- 
ick  $t..  New  York  13.  N.  Y, 


Namo. 


Addrooo 
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High  Sensitivity  .  .  Logarithmic 

AC  VOLTMETER 

40  MICROVOLTS  TO  500  VOLTS 


SELF  CONTAINfD 
AIL  AC  OFtRATLD  UNIT 
An  ruIrcincU  Moiitix  am 
plifmt  type  iMlrumffll  Ikot 
Mr<*>  timultenfOHtly  Ot  o 


MODEL  47  VOLTMETER 


record  patterns 

from  your 

OSCILLOSCOPE 


A  ftm  of  tho  mony  u%0$ 
e  Output  tm4umtut  fur  murupkomti  of  •!!  •  Goim  Ofid  fruquuncf  muoiurumuutt  fur  oil 

tvpu*  h'P**  of  Otfdie  towtpmtfMt 

•  low  l«o«l  pteowMfoo^  pick  Oft  •  Ototitomotric  moot  u  re  m«  nit  lo  fliotofrofliy 

•  Acetkrotiow  ood  ofAer  viOrottoo  mootoriof  ond  Mm  prodoctioo 

fickopt  •  Lifkt  hot  meotoremenft  lo  cooionctiOfi  with 

•  Seond  Ifvtl  mootortmentt  photo  collt 

Wfi$t  fur  Compirtj  Imfurmutivn 

Instniinent  Electronics  l.t'tM’huT:' 


HERMETIC 
SEALING 

C  O  M  P  O  N  E  NT  S 


Dielectric 

JSHINCS 


f\n  hravirr  ei)ut|>mrnt  rrquif 
iitg  t*rorf  (ettiLinoIt.  K  i  Goiket 
T\t*  6u«hiiLo«  are  m'ommendrd 
Ttwv  hiph  tlielninc  ttrrngth. 

high  re%ittan>e  lo  merhaniAoi  and 
lherti>al  •h4Mk.  CfHnpIrtr  hernieln 
teabng.  ra«>  intlallattun  Spe<  tally 
(ifiMe«*r«l  gland  (Wfietralrt  daeply 
into  thr  L  S  Stt-alifr  intulotor. 

*eal«  againti  the  mounting 

►  turtair,  <m1  amt 

^Nti  h  and  I*  unaflected  by 
^  high  heat  Hot  tinned  bratt 
ttutH  provide  rxellent 
^  y  e  let  trii  al  <  (>ndurri  vil\ 

^  k.  1  HuRhingv 

meet  all  government 
«|ie>  ihi  atMtfiv  for  sealed 
tcaiivfor'tterv  and  i<mdi’nM-r« 
i  Jan  1  i7  Jan  C  » 

Glandv  a>adat>le  in  Net>pre«te 

r,s  to  •  JJ7  h  • 

H%  ai  1  ‘TO  to  *  «S0  K  -  Silattic 
KHl  to  •  k  1 


Ocillo-Tracer 


at  easy  at  writing 


your  name! 

I  —  timpler  than  a 
f  photo  record! 

Here  it  a  ne»,  inexpentite  anettor> 
lo  muliiply  ihe  utefuinctt  of  your 
Vope  .  .  .  hit  timy  tlantJarJ  'stopc  .  .  . 
utrful  with  eiery  ‘Mope.  Putt  pattern 
on  paper  for  accurate  tracing,  all  in 
jutt  a  few  teiondtl 

Many  new  and  valuable  uses 

•  Read  traces  on  graph  paper, 
log.  semi-log,  decrement,  etc. 

•  Compare  traces  by  super-posi¬ 
tion. 

•  Detect  small,  slow  pattern 
changes. 

•  Measure  amplitude  and  wave 
forms  accurately. 

The  OSC  IH.O  TR.ACtR  is  a  precise 
optical  instrument  that  superimposes 
the  cathode  ray  image  on  a  sheet  of 
paper  or  right  in  your  lab  note  hook 
I  ses  a  newly  deseloped,  double 
coated  lens  —  high  renettion  upper 
surface,  high-transmission  lower  sur¬ 
face.  ffeavs,  cast  base  contains  lamp 
to  light  record  paper. 

This  useful  accessory  to  every 
’sco|H.‘  costs  only  $19. SO.  The  first 
(ost  is  the  last  cost. 

ORDI  R  TODAY  from 


Hrai  ELECTRICAL  INDUSTRIES! 

!  ♦LaJ.*,  s  c  o  1  r  o  •  »  T  1  D 

Robert  A.  Waters,  Inc. 

1  lUJ  44  SUMMit  AVINUf  NEWARK  4.  N  J. 

4  term  Strut.  WatthM  S4.  Mass. 
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Comperes 
wifK  any 

speolter 


icoettNUtd) 


NEW  PtODUCTS 


'e/vm 


ounces. 


at  the  fundamental  freciuencies  of 
O.2.),  1.0  and  10  me.  Power  supply 
is  117  V.  50  or  60  cycles. 


Loolc  to 


for  the  NEWEST...FINEST...MOST  SENSATIONAL 

AUDIO  COMPONENTS 


Frequency  Generator 

V'aro  Mfg.  Co.,  Inc.,  Box  638,  Gar¬ 
land,  Texa.s.  Model  622B  fre¬ 
quency  generator  operates  from 
conventional  28-volt  d-c  aircraft 
power  supply  and  delivers  a  15-volt 
sinusoidal  voltaRe  to  a  1-mejrohm 
load.  It  is  hermetically  sealed. 
Frequency  is  400  cps  0.1  percent 
from  —55  to  t-llO  C.  Measure¬ 
ments  are  3iV  in.  hiKh,  lU  in.  wide 
and  33  in.  lonjr.  and  weifrht  is  11 


MINIATURES  AND 
SUBMINIATURES 

Th«  MftB  3  mmiotwr*  dynoMK  rRCRivRr  pnd  microphon*  Ka% 
RiCRll*nt  <iind«-rong«  fr*qv«ncy  rR&pon»«  choroclRnttict,  mom 
tom«tl  Aot  by  tK#  PotpntRd  PermoAua  ocowsticol  damping 
method  UtdiiRs  o  t«if-form#d  voice  coil  Sensitivity 1 1 S  db 
m  6  CC  coupler  with  1  m  w  input  OveroU  diometvr  1 
height  Con  be  supplied  with  mimoture  input  or  output 

tronsformers  in  ony  impedonce 

T1  and  T3  Trontform«ri  ond  Choket  Th«se  kub 
miniature  unit%  provide  power  efficiency  from  80  90%  with 
high  voltage  breokdown  choroctenitict  ond  extremely  low 
»u»ceptibility  to  electrolytic  deterioration  Frequency  response 
i»  jt.  2  db  from  100  to  8000''^  Impedoncei  up  to  200  000 
ohmi  and  wmdmgt  with  inductive  reoctoncet  up  to  one 
megohm  Ideal  for  use  with  Permoflui  microphone  receiver 
units  ond  Keodtett 


Mode/  MffS  3 


Model  T I 


u>«  wwfid  fomous  ond  quolity-rocogniied  products  of 
PermoPui  Corp  Sturdy  ond  comfortoblo.  they  ore  built  to 
withstand  oscessivo  shock,  high  humidities  ond  o  wide  ronge 
of  temperatures  without  impoinng  their  high  efficiency  ond 
dependoble  performance  Potented  ocousticol  dompiisg  pro¬ 
vides  o  flat  frequency  response  to  4500^  in  stondord  models 
and  through  10,000'^^  in  Super  High  Fidelity  models  Unpor- 
olled  in  performonce  for  broodcott  studio,  aviation,  lobo- 
ratorv.  ond  audiometer  work 


OHS-17 
CAA  Approved 


This  overoge  loboroto 
ry  response  curve  of  the 
PermoAua  8T  8  1  proves 
thot  it  compares  with  the 
finest  speokers  regord 


i‘9> 


SiTiM*n  rrocess  I  rinler 


Eight  frsch 
Speoker 
with  the 
Slue  Corse 


MECH-TRONICS  hQriPMENT  Co., 
Box  510,  Silver  .''prinir,  Md.,  an¬ 
nounces  availability  of  the  model  20 
screen  proce.s.s  printer,  a  machine 
that  automatically  applies  wirinir 
and  capacitor.s  to  cylinders  up  to  It 
in.  in  diameter.  Screen  size.s  can 
be  accommodated  up  to  the  dimen- 


PERm<o)flUX 


PERMOFLUX  CORPORATION 

4*00  W  GRAND  AVI  .  CHICAGO  3*.  III.  •  33*  S  VIROUGO  RD  .  GilNOAlI  3.  CAltl 
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223 


•ar«  Wir#  'Hudson 
Wiro  Division 


099 

I 


mmu  wm  comcrons 


BURGESS  BATTERY  COMPANY 

(DEPT.  El)  FREEPORT,  ILLINOIS 


ProTid*  quick.  potitiTo  conadction  oi 
multlpl*  wire  cablet  in  electronic  appli> 
catioot.  Available  in  7  and  12  contact 
tell  aliqnmq.  polariied  ITP*^'  JOHNSON 
connectors  are  well  suited  lor  both  semi¬ 
permanent  connections  or  lor  numerous 
operations  during  the  lile  ol  equipment. 

MOLDED  BLACK  PHENOLIC  BODIES 

Connector  bodies  are  molded  black  phe¬ 
nolic  materiol.  capable  ol  witbstandlnq 
rough  service.  Either  panel  mourting  or 
cable  attochment  is  provided.  Cable 
type  shells  are  heavy  gauge  brass,  dull 
hnishod  ond  lined  with  fibre  insulation. 
Bodies  screw  into  the  shells  eliminating 
the  possibility  ol  damage  in  assembly 
or  disassembly.  Panel  type  connectors 
secured  by  a  threoded  retaining  ring. 

AVAILABLE  WITH  MOUtITING  YOKE 

In  addition  to  their  use  as  cable  or 
panel  types.  JOHNSON  connectors  can 
be  equipped  with  o  mounting  yoke  to 
fit  standard  switch  boxes  and  cover 
plates.  The  12  contact  male  connector 
is  also  avoiloble  assembled  on  a  phe¬ 
nolic  plote.  bracket  mounted,  lor  spe- 
ciol  applications. 

SILVER  PLATED  CONTACTS 

All  conn.clofi  hav.  lull  iloatinq  •ilv.t 
ptal.d  conlacti  lor  maximum  cooductiT- 
Ity.  Intoqral  loldor  l•^nlaalx  p«rmit  tad 
Iroublo  lt.«  asi.mbly.  Will  acc.pl  con¬ 
ductor*  up  lo  AWG  #  14  solid.  18 
■trandod. 

Could  Ih.s.  conn.clots  b.  us.d  lo  ad- 
Tontaq.  on  your  djuipm.nl?  A  rsqu.d 
lor  sampl.s  will  not  obliqat.  you  in  any 
way.  Writ.; 
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m  BEPEmBLE  SEnKE 


•  Md.  or.  Ill  CnqiMdtaq  and  rMMrcb 
loclUttM  lo  work  on  your  portlcular 
wU.  problom.  Ill  froduclto*  q.ar.d 
lo  oay  quality  and  quanllly  d.*ir.d; 
IllUosurpassod  ctalumaasblp. 

•od  141  Wii.  that  s  mad.  riqbl 
.  Ld  us  quoi.t  .  I  . 


fatlial  list  $1 
htiadt  . . 


Copper  Bra»»  Bronx*. 
Zinc.  Stiver  plowed 
Tin  Phoaphor  bronco 
Nickel.  Silver 
Cadmium. 

Specialty  Wirea. 

Insulated  Wtr# 
Winoied  Diviaioni: 
Enameled.  Liti. 
Cement  coated 
Enameled.  Cotton 
Silb  Celanoto 
Glat*  fibre  Enameled 
Aluminum  Formvar. 
Loop  Wire  Etc 


I  MMtBl  tirKII;  BStINMB.  «.V. 


\L  vsjim  nil! 

WMSTM  wyitM*:  wmtrit,  com. 


fs  ii'sHdin  Manuaf., 


!l‘s  all  part  of  thr  Bur^rss  Service?  This  complete 
Kn|(inrrr  iHK  Manual  lists  of  battery  types 

devr!ii|iecl  by  Bui|;rss  Knginrrrs  to  meet  nru,  require¬ 
ments.  If  thr  sjircitic  Iwttrfy  you  nrrd  is  n<^tt  among 
thrm.  thr  cianpirte  Hurnrss  fa4i1itirs,  drsign,  pro¬ 
duction.  and  rngtnrrnng  will  tx  placed  at  your  die- 
|T4isal  to  build  the  battery  you  nerd  in  any  quantity 
lai  lie  or  small ! 


Wr/I*  \or  ENGINEERING  MANUAL  and  CHECK  SHEET 

No  obligation  Hv  return  mail  you  will  receive  thr  FRKE  Engineering 
Manual  listing  the  ciwnplete  line  of  Hurgess  Batteries  together  with 
siirt  iticatuxis.  alto  thr  Burgess  '  Check  Sheet"  ixi  whuh  you  may  outline  y<.mr 
requirements  in  the  event  that  the  Ixittcry  you  need  has  not  already  beeo 
dcvrK>|ied.  Address: 


NEW  rRODUCTS 


conftnycd 


«ions  of  the  5  in.  •  t*  in.  frame. 
.\<lclitional  information  ran  i>e  had 
bv  writinjr  for  bulletin  No.  21. 


VIIF  Iniprdanoe  Bridge 

Ceneral  Radio  Co..  275  Ma.'<sarhu- 
sett.s  .\ve.,  Cambridjre  :?9,  .\Ia.<.'<. 
Type  1601 -.4  impedance  bridjre  ex- 
tend.s  the  fre<iuency  rantte  of  con¬ 
ventional  bridjre  techni(iue3  up  to 
165  me.  Similar  in  ba.^ic  circuit  to 
the  type  916-A  r-f  bridjre,  the  new 
instrument  mea.su re.s  the  imped¬ 
ance  of  antenna.s,  lines,  network.s 
and  components  between  the  fre¬ 
quencies  of  10  and  165  me.  Overall 
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Miiiiuturp  Potpiitionirtpr 


Ge.neral  Research  Associates,  itli 
Granilview  Ave.,  White  Plains, 
N.  Y.  .Model  GR-2  is  a  .small,  lijrht- 
weijrht  potentiometer  desijrned  to 
be  used  for  settinjr  the  zero  or  null 
in  aircraft  instrument.s  of  the  self- 
balancinjr  bridjre  type.  It  is  J  in. 
in  diameter  and  projects  3  in.  back 
of  the  mountinjr  surface.  It  weijrhs 
approximately  10  jrrams  and  is 
available  in  overall  resistance  val¬ 
ues  from  .50  to  5,000  ohms.  It  is 
provided  with  stops  which  limit  the 
rotation  to  330  dejr. 


MAGNECORDER 

Professional  Tape  Recorders  Fit 
every  purpose  —  every  purse! 


FOR  FIDELITY 

No  othor  ro(ord»r  oHort  tuch  h.oh  ftdol- 
ity  at  }u<h  o  low  pricof  Frequency  r* 
ftpofiM  50'1S  kc  ^  2  db  Siqnol 
ratio:  50  db.  Flwtt*r  leu  thon  0  3%. 
Mofftt  N.A.B.  stondardt. 

FOR  FLEXIBILITY 

For  dolay^d  $tud>o  or  network  broadcoift, 
o  Maqnecorder  con  be  mounted  tn  a  rock 
or  contolo  cobinet.  For  remoter,  %\'tp  it 
into  its  really  portoble  coses.  Ampltbers 
for  every  pwrpose-'smole  or  multi  chonnel 


PT7  SIRICS 
^  A  cemplere  (entoi* 
ter  only  S9S0  00 
Modetf  ter  pertobie  er 
recli  leeunt  else  o*o<t 
oble.  Ovtitondmf  fee 
lures  end  fleiibility. 


FOR  FEATURES 

Moof'ecord  sets  the  pace*  New  or  old. 
your  Moqnecorder  con  hove  3  heods  (sep* 
orate  erase,  record,  ond  playback  heods) 
to  permit  monitonnq  from  the  tope.  3 
speeds  (15",  7*^7"  ond  3*4*  —  up  to  on 
hour  on  o  7"  reel)  now  avoiloble  on  both 
PT6  ond  PT63  equipment  Maqnecorders 
ore  foil  safe,  sturdy  I  Features  to  fit  your 
every  need. 


MACNICORD.  Inc  Dept.  g9 

300  N  Mi(hi9on  Av«.,  Cksce^e  I.  Ill 

Send  me  lotest  cotofoo  of  Moqnecprd 

equipment. 


Engineers  who  "talk  lest". . 
pick  PEERLESS 


•  kllll  01  itIOIITI.  TIIMttIt  tiKOO  fOKIUIO.  tlWIIM.  lIMt  lOTtI 

nHMtoiut.  (imiiut  ttosif  OH.  mfmioot  oamm  imitts.  cettiiii  uiit 


C'Otmi  ond  counterclumt  of  quililn  ore  t»%f  to  make  .  but  to  the  engi¬ 
neer.  totti  rtally  talk  And  indisputable  evidence  of  Peerless  Transformer 
Superiority  is  found  in  the  Squart  Wavt  Tost  .  which  reveals  the  slightest 
tlaw  in  design  and  performance  Tests  conducted  by  impartial  engineers 
prove  Peerless  components  have  better  power  characteristics,  flatter 
response  curves,  less  intermodulation  distortion  and  lower  insertion  losses. 
Send  for  the  complete  Peerless  Catalog  .  giving  full  details  on  transformers 
that  are  really  best  by  test." 


DEPEND  ON  LEWIS  SPRING 
ENGINEERS  to  keep  abreast 
of  the  latest  developments  in 
television  coil  design  and  ap¬ 
plication.  New  and  improved 
r>'pes  including  double  coils 
with  four  leads,  units  with 
coils  cemented  to  ceramic  re¬ 
sistors  and  other  choke,  con- 
uct,  hand-tuning  and  channel 
coils  such  as  shown  above  are 
being  mass-produced  by  Lewis 
for  leading  TV'  manufacturers. 

Take  advantage  of  the  up- 
to-the-minute  know  -how,  ex¬ 
perience  and  facilities  of  Lewis 
to  help  design  and  produce 
television  coils  to  your  speci¬ 
fications.  You'll  appreciate  the 
eflBciency,  prompt  delivery  and 
economy  in  which  Lewis  will 
satisfy  your  demands. 

There  is  a  Lewis  Engineer 
near  you  who  will  welcome 
the  opportunity  to  check  your 
requirements  and  quote  de¬ 
livery  and  price.  Call  or  write 
us  today  without  obligation. 


PEERLESS  Electrical  Products 


Division 


Low  loss  insulators  for  all  frequencies 
in  standard  stock  shapes  or  special  designs 

Griirial  t’rramut  lnw  loic  invtilalori  fiintlum  dlicirntly  in  all  frequency 
lanxe*  aiul  are  ratable  of  » utn»amt.ii|{  nio%l  all  conditioin  of  sIkk  k  or 
vibration  Sjirr  iti,  ation  of  vt.iiulard  tliaper  ollerv  an  o|i)>ortunity  to  effect 
liiiHluition  etonofiiirr  y,ir  unu«u  il  or  nie«  bantcal  specifications 

consult  tiriirial  C'tiaiiiics  rns;iiuris  Kstiinatrs  without  obligation. 


CIREMICSond  STCimt  CORP. 


SPRINGS 


CINtlAl  OrriCIS  and  flANIi  >1  CROW  S  Mill  aOAD.  KIASBEV,  N.  J, 
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NEW  rRODucn 


s'  fink  full  OviHMaf* 
MoM  4?S  R.  lit  S39.9S 

Ot  NHwt  Wind  U«.«t 


accuracy  is  li.  2  percent  for  resist¬ 
ance  and  5  percent  for  reactance. 
Terminals  are  type  874  coaxial  con¬ 
nectors. 


Timing  Motor 

Haydon  Mkg  Co.,  Inc.,  Torrinirton, 
Conn.  The  4400  serie.s  timinK  motor 
i.s  an  extra-slow-speed  motor  avail¬ 
able  in  .standard  .speeds  of  G,  8.  12 
hours,  1  day  and  1  week  per  revolu¬ 
tion.  Nonstandard  speeds  are  avail¬ 
able  on  quantity  orders  in  the  ratiKes 
of  5,  9,  10, 15, 16,  30,  32  and  36  hours, 
and  2,  4,  10  and  30  days  per  revolu¬ 
tion.  Typical  applications  are  in 
day-nijrht  thermostats,  daily  pro¬ 
gram  timers  and  refrigerator  de- 
frostinjr  mechanisms.  Overall  depth 
of  the  unit  is  13  in. 


Tiny  PlinloE'lerlrir  I’nit 

SYLVAMA  K|.K(TRIC  I'HODITTS  InC., 
Bayside,  X.  Y.,  has  developed  a  tiny 
photiK-ell  which  uses  the  photosensi¬ 
tivity  of  jrermanium.  The  units  are 
expecteil  to  find  wide  use  in  such 
apiilications  as  decodinfr  punched 
tape,  electronic  computing  and  sort- 


Thousands  of  America's 

ENGINEERS  must  be  right! 


NEW 


instruments  and  KITS 
give  you 

Laboratory  Precision 


It's  tm«rt  •nginMring  mom  to  cut  your  tnt 
equipment  cotts  without  lacnhring  quality 
That's  why  more  engineers  than  ever  before  are 
building  their  own  precision  instruments 
with  EICO  Kits. 

for  top-notch  loborotory-procision  oquipmont, 

EICO  gives  you  the  newest  efficient  designs  and 
circuitry  and  the  finest  quality  brand-name 
electronic  and  mechanical  components.  Each  EICO 
Kit  IS  complete  with  pre-pum  hed  chassis,  cabinet 
and  etched  panel  For  rock-bottom  cost,  you 
do  the  simple  assembly  in  one  easy  evening  with 
the  EICO  simplihed  instructions 

IICO  Kits  and  Instrumonts  are  acclaimed  and 
used  by  the  top-flight  universities,  schools  ami 
original  equipment  manufacturers  from  coast  ^ 
to  coast.  See  the  complete  EICO  line  of 
superlatively  engineered,  handsome  VTVM's, 
scopes,  tube  testers,  signal  and  swe-ep  generators, 
etc  at  your  favorite  jobber  TODAY.  Ask  him 
about  the  EICO  Make-Good  Guarantee  the 
strongest  guarantee  in  the  Industry!  Write  NOW 
(or  your  free  latest  Catalog  E. 


VKiiuni  Tukt  VslliMttf 
Mo4«l  »l  R.  Ril.$21.9S 
IbM  n\  Iwnmy  Wind  $49  9$ 


I  Hiyk  VsHoft  frtfet. 
MeStl  MVf  I.  $6.9$ 


0*lui«  Rf  $ipiel  Gmsfolsr 
IM*I  )I$R.  Ril  $19.9$ 
3IS. 


ELECTRONIC  INSTRUMENT  CO.,  Inc 

276  NEWPORT  STREET,  BROOKLYN  12,  N  Y. 
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N(W  rtODtCTS 


ffs 


<i. 


'm 


injf.  and  iti  the  direi-t  oin'ration  of 
relay-  smh  as  for  ii|)i.-nin)r  and  clos- 
itijf  d<M>rs,  Featiir.njr  lompartnoss 
and  hi^’n  s-  n-itiv iT> .  the  now  photo- 
olc,fri(  d*‘\ii«-  IS  c-scntially  a  jfer- 
tnaniuni  diode  especially  desi^rned 
to  permit  use  of  the  photoelectric 
jiroja-rties  of  K'ermtni.im  and  simi¬ 
lar  semiconductors.  Average  sensi¬ 
tivity  in  the  point-contact  region  is 
about  It  1-ma  chanjfe  in  current  per 
lumen  for  litrht  in  the  near  infrared 


eoP^** 


lUKl 


%%%* 


opens  new  fiehis  for  space -sau'nn] 
Printed  Electronic  Circuits 

till-  Ur»  ill  \  •'l<>|Olli'lll  lltlll/lll;:  lo»-lo»-  \\\r 

l*ti«'iiolilc.  t  Jill  I II. 1 1  I'll  ri.i-l  i<  .  1  l.id  M  il  li  co|i|i«'r  full  I  lehtb 

I  l.li  c-  I-  Olllli  111  d  111  ll 


HalM Kill«*r 

CiKHsi  H  rKoiit  rT.s.  iNC..  Mis¬ 

sissippi  .A\e.,  lios  .Anodes  25,  Calif. 
Model  S.\-2  ultrasonic  one-half  oc¬ 
tave  filter  has  a  rany'e  of  10  to  lliO 
kc  in  half-octave  step-  and  attenua¬ 
tion  rate  IS  t<o  db  per  half  (H'tave. 
Minimum  rejection  outside  the  pass 
band  is  10  db.  It  utilizes  a  passive 
network,  without  v.-icuum  tubes,  is 
not  subjiH  t  to  overload  and  has  the 
lowest  possible  liistortion  with  ex¬ 
cellent  transient  resimnse. 


Maviii::  ittiil  iou«*i**  i  Msvi-  W  till*  lot  .in<l  liiH 


NATIONAL  VULCANIZED  FIBRE  CO 


WIlMINCTON 


<i>: 


Principal  Citiat 


i  II  ia  I II  r<‘  Sri  Mllo^ra  pli 

I  SOl'THWi:i:TT.;RN  INDI.STRIAL  KLEC- 
_  i  TRONIC  ('0..  2831  Post  Oak  Road. 
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TEST  SPECS 
HAVE  YOU  ^ 


Spit* 


Pi-0Qj3jon  Coil  Bobbins 


Refrigeration  Division 

TERRYVIllE  •  CONN. 


W^atV"3§eter 


If  complicated  USAF  Specs  or 
other  Government  Test  Specifi¬ 
cations  hove  got  you  stymied. 
Bowser  can  put  you  in  trim. 
Bowser  Chambers  for  testing 
equipment  under  simulated  en¬ 
vironmental  conditions  meet  all 
Govt.  Test  Specs,  and  some 
Bowser  Units,  like  the  labora¬ 
tory  Units,  provide  focilities  for 
testing  under  several  conditions 
such  as  High  or  Low  Tempera¬ 
ture,  High  Altitude,  Relative  Hu¬ 
midity,  etc.  Bowser  Units  are 
custom  built  to  meet  individual 
testing,  storage  end  processing 
requirements. 


Newly  developed  direct  reading  instru  The  Furst  Model  HSR  'Wow  Meter'*  is 
ment  simplifies  meastrements  of  wow  and  suitoble  for  both  laboratory  and  produc 
flutter  in  speed  of  phonogroph  turntobles,  tion  applicot  on  ond  eliminates  complei 
wire  recorders,  motion  picture  projecton  test  set  ups 

and  similar  recording  or  reproducing  me  A  switch  on  the  front  of  the  panel  permits 
chonisms  It  is  the  only  meter  m  exist  select  on  of  low  frequency  cut  off  ond 
ence  giving  direct  steady  indicotion  of  corresponding  meter  dompmg  for  use  on 
meter  pointer  on  tcole  slow  speed  turntobles 

Freguency  Rcipofiie:  *  j  to  t20  eyefot  or  10  to  ?20  eycfo« 

Ingiririos  Mvitod  on  our  lino  of 

^RofufotoO  Power  Supplies 

rURST  ELECTRONICS 

10  S.  Jefferson  St.,  Chicago  6,  III. 


why  y*m  eepkoTiia  o*  Sawaat't 
•ipvriRiK*  in  bwiMiae  tafting  •Ruip- 
main  at  all  kinibr  Wrka  NOW. 


irith  Anchored  Flanges 
thitt  ain't  anne  loosi’! 


Flanges  are  securely  locked  in  place  on  a  plas- 
tic-coated  core  to  assure  coils  wound 
to  closer  tolerances  and  fewer  re- 
jects.  Flange  cannot  slide  to  allosv 
crowding  of  turns,  and  wire  cannot 
slip  off  coil  form.  Insidation  is  im- 
prosed.  Bobbins  made  any  shape- 
round,  square,  rectangular  —  ans 
si/e,  of  finest  dielectric  Kr.ift.  fish 
paper,  cellulose 

k  aeetate,  or  com-  - 

binations.  Low  die  *■*' 

^  HP  a  f r*« 

Ml  costscut unit  prices  lomplt  tor 

'  .  .  you?  Wfito  to- 

^  surprisingly  do,  ter  tuii  m- 


Solid  mo  froo  inlorfiiptton  on  lowtor 
onvironmontol  timuloting  unify. 


Stroot. 


2041  W.  Chorlctfon  St. 

PLANT  Z‘2  79  CHopoi  St..  Horttord,  Conn. 
Af«o  mfri  of  dfoloctric  popor  tuPot 


S*of« 
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N{w  PRODUCTS 


KI«‘«‘lroiii<'  lii\«'rl«‘r 


Varo  Mi-x;.  Co,.  Box  638,  ('iAR- 
land.  Texas.  Minlel  121  electronic 
inverter  transforms  28  volts  d-c  to 
•100  eps  -0.1  jM'rcent,  lir>  -1.0 
percent  sin^rle  phase  and  or  115  v 
-  3.0  percent  three  phase.  Fea¬ 
tures  are  exceptional  fretpienc.v  and 
voltav'e  staliilit.v  over  extreme 
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Houston  19.  Texa.s.  Ty[)«*  l*Sl’-ll 
miniature  seismograph  unit  con¬ 
tains  twelve  t.NjH*  (J.'V-ll  amplifiers 
plus  a  control  unit.  .-Amplifiers  Rain 
is  120  db.  It  features  a  2-section 
I.-C  filter  for  1-f  rejei'tion  and  a  1- 
.se<-tion  L-C  filter  for  h-f  rejer  tirin. 
Oscillograph  specifications  are;  25 
traces;  6-in.  paper;  barrel-type  elec- 
tromaKiietically-damiH'd  galvanom¬ 
eters;  viewinjr  screen;  built-in  tim- 
injf  system:  built-in  paiier  knife;  re¬ 
movable  take-up  majfazine  and 
governor-controlled  crankiny'  motor. 


r«‘st-IN>iiil  Jack 


Aii)KN  PRomxTs  Co..  117  Main 
St.,  Brockton  64,  .Mass.  .Mixlel 
IIOBC.S  miniature  test-point  jack 
was  desijrned  for  briiiy'injr  out  cir¬ 
cuit  leads  for  instantaneous  check 
of  any  critical  voltage  in  circuit 
while  equipment  is  in  operation.  It 
measures  i!  in.  in  diameter  X  1  in. 
overall  len>rth.  provides  100-|H“rcent 
insulation  to,  a  beryllium  copper 
sprinjr  contait  and  will  pass  the 
funy'us  and  salt-spray  test. 


H«f«,  in  a  versatile  injtrumenf  of  advanced  devign, 
are  all  the  things  yoo  need  for  complete  oscillo¬ 
graphic  recording  The  Hothaway  Type  S-8  Oscillo¬ 
graph,  which  has  long  been  the  standard  of 
oscillographic  recording,  has  been  improved  to 
meet  the  rapidly  expanding  demands  of  modern 
research.  Whether  your  measurement  problems  ore 
simple  or  complex,  the  NEW  Type  S-8  Oscillograph 
has  the  inherent  capabilities  necessary  to  meoiure 
vibration,  pressure,  acceleration,  and  strain  with 
new  ease  and  accuracy 

Til*  H0W0$t  t0atur0%  includ0: 

OUlCK-CHANGi  TRANSMISSION  tyUy  tixlo-d  wak  (•on 
rany#  120  I 

CHAtT  TRAVfl  INDICATOR  provid**  centinwaiit  iadicaltan 
•I  cKart  fwaHafi  Oe*.  •lor  linowt  ifittooHy  by  lomp 

tl  ofiyiKto^  tbovid  Koppoo  lo  tolorToro  with  <Kort  motion 
rmi-RISUlINT  MOUNTING  f09  MOTOR  AND  TRANSMIS¬ 
SION  i»ol«to«  oN  po«»iblo  vibrotion  ond  mob«t  pottiblo  tho 
•M  of  modorn  topor-tontitivo  9ol¥onomot«rt 
NfW  CAIVANOMITIR  STAGI  •ccommodoUt  oil  Hothoway 
poivnoraotof  for  ro<Ofdm9  miHiomporot.  mtcroomporot. 
Of  wottt 

NIW  RfCORD-ifNGTH  CONTROl  AND  NUMRfRiNG  SYSTIM 
doM^nod  for  loof  trooblo-froo  torvKO  wndor  all  kind*  of 
•mbtont  cood<tion« 

AN  tho  othor  ¥*lir«blo  footyro*  oro  rotomod,  twch  oi 
RRCCISION  TUNING-fORK-CONTROllED  TIMING  SYSTEM 
prodiKOt  Ofthor  1  10-tocond  or  I  I00-fto<ond  ttmo  lino* 

•<ro»t  thoot 

WIDE  RANGE  Of  GAiVANOMITER  TYRES  AND  CHARACTER¬ 
ISTICS  provrdo  for  olmotf  ony  rocordin9  roqwiromantt  Not- 
yrol  froqooncro*  to  10  000  cp»  Sontitivitio*  to  SO  000  mm 
por  m«.  •rnplo  ond  polyphoM  wotty 

DAYllGHT  LOADING  AND  UNLOADING  RECORDS  TO  200  FT 
IN  LENGTH,  width  to  10  m<hot 
SIMULTANEOUS  VIEWING  AND  RECORDING 
AUTOMATIC  IRILLIANCV  CONTROL 
12  TO  f2  ELEMENTS 

WKo*«vor  yowr  noodi  moy  bo,  invo»t>goto  tho  NEW  Typo  SR 
Oudlcgroph  ond  it»  170  typo«  of  golvonomotort  ■*»  tho  mott 
¥Or»Otilo  oqwipmorst  m  omtonco  for  gonorol  pwrpoto  oppli- 
cotwni  WRIT!  fOR  lUlUTIN  ]R1  A  C 


Z/i/t  larui  - 

INSTRUMENT  COMPANY.  ^ 

TTIS  SO  CtAI«SON  STIf  IT  •  PlNVf  I  la  COlOtAOO^^^H 


|jo» 


he  liatJzele4f. 

INDUSTRIAL 

COUNTER 


linear  meosorementi,  frequency 
measurement,  RF  interpolation, 
nuclear  counting,  as  well  as  vir¬ 
tually  all  laboratory  and  indus¬ 
trial  high  speed  counting  oppli- 
cations. 


★  HIGH  SPEED  COUNTING- 

Any  mechanical,  electrical  or 
optical  events  that  can  be  con¬ 
verted  to  changing  electrical 
voltages  can  be  counted  of  rates 
up  to  10,000  per  second. 

*  DIRECT  READING-no  inter¬ 
polation  necessary;  capacity  of 
1,000,000,000  counts. 


no  SCMW 


HASTIC  fAfI 


Complete  d«$trlption  and 
specification!  are  yours  for 
the  asking. 

PIcose  request  Bulletin  PI-410. 


if  VERSATILE  —easily  adapted 
for  precise  revolution  counting. 


tr<  noft 
Jranint 
tlipM  I  how 
Ud  IC'^rte 

tmto 

rmbbrr  pod 
umd  pimiltc 

motmi  port 


This  refrigerator  lid  screw  mi^ht 
have  been  made  by  other  methods. 
With  cold  heading,  however,  in  the 
hands  of  Scovill  engineers,  toolmak¬ 
ers  and  operators,  this  special  part  is 
produced  in  one  piece,  to  close  toler¬ 
ances.  with  a  better  finish  and  greater 
strength,  at  lower  cost. 

Cold  heading  may  open  new  possi¬ 
bilities  for  you  to  save  money,  speed 
production  and  improve  your  prixl- 
uct  It's  worth  a  try.  Send  your 
sample  or  blueprint  for  further  in¬ 
formation. 

"Owl4«  t*  tlia  PrafitabU 
Um  of  CoN 

—  •wllatin  N*.  3  itaMribat 
tb*  advantaf  ••  and 
limitatlant  of  tbit  protatt 
for  tho  rfotignor.  Ift 
froo  for  tbo  othiitf. 


industry 


Dovelopmont  and  Production  of 


SPECIAL  PURPOSE  VACUUM 

TURES  BY  ECLIPSE-PIONEER 


'X'c’re  not  in  the  standard  vacuum  rube-  business.  But 
we  are  detinilely  in  the  business  i>f  developing  and 
manufacturing  special  purpose  vacuum  tubes  —  tubes 
that  are  not  generally  available.  During  the  past  three 
years,  for  example,  our  facilities  have  produced,  such 
devices  as  the  (ihronotron  thermal  time  delay  tube,  the 
(lonvectron*  vertical  sensing  tube,  the  TT-I  SttOtt  me 
temperature  limited  noise  diode  lube,  counter  lubes, 
glass  enclosed  spark  gaps,  and  phono  pickup  lubes. 
Quantities  of  all  these  are  now  serving  many  phases  of 
industry  in  a  wide  variety  of  applications.  VC'e  invite 
your  use  of  our  facilities  to  develop  and  produce  your 
requirements  of  special  purpose  vacuum  tubes.  >’our 
inquiries  concerning  the  scope  of  our  facilities  f>r  details 
of  any  of  our  tubes  will  be  given  immediate  attention. 

u.«.  PAT.  orr* 


Mt*d  •  Vf»« 

Vf»*3  • 

Nt4d*d  P»ff« 


Eclipsa>Pion««r  Divitian  of 
TiTMBOtIO,  NfW  JiaSfT 


Montclair,  N  J.  •  Detroit  •  Wheaton.  Ill 
Los  Angeles  •  Cleveland  •  Can  Francisco 
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NIW  rtOOUCTS 


raiiKt*!)  of  t«^mp<‘rature  and  altitude, 
load  and  input  ranjres,  and  complete 
al)sence  of  movintr  parU.  Output  i* 
1<H)  \a.  power  factor  fl.4  to  O.H  lajr. 


K*>l  Krlay  K«*ri*i\»T 

llAPIo  KMIINKKRINC.  l.AIIOKATOKIKS, 
:{»■>-  lit  ;$7th  St.,  L.  1.  N.  Y.,  are  in 
priiiluction  on  a  new  f-m  relay  re¬ 
ceiver  niiHlel  722  for  the  to 
108-mc  hand.  It  is  a  rack-mounted 
sin>rle-freiiuency  crystal-controlled 
double  i-f  su|K*rhet  unit.  Distor¬ 
tion  is  less  than  ••..■>  percent  from 
."lO  to  1.7.00(1  cycles;  sensitivity 
luiise  factor,  better  than  6  db;  and 
sputter  point,  less  than  2  jiv. 


Beta  Gamma  Surrey  Meter 

lor  ii\c  lu  lht‘  Iahor4(of>  or  fulti  scrxici  where  the 

jppliijiion  pluio  4  premium  on  4ia]r4i\  4nil  light  weight  with 
iiur4hilit\.  the  new  589  I  hyae  bet4  g4mnu  \ur\e\  meter  is  ilu* 
anvwir  to  reli.ihle  |H‘rform4nee. 

i  hiik  the  huilt  in  feJluri‘%  of  thiN  new  instrument: 

S  hte.  K>h  {t<mrr  sibrjfor  pt»wrr  supph  rr^ui^lcii  (i*  rlinuiufc 

itofrittiu fti  rriliur  lalihraiion  niiti.  4n«l  s4ih>(4nUiiih 

\\  4ttrpr«H  i  ssriKhi  (^}  l^^  ) 

4tso  (H-rniii%  u>r  ol  ihr  iuu4  \%iiuiow  lounUT 

(uIh  IhIJi  i.4intiu  iiMinirr  iuIh*.  4rui  chc  IhUfi  yo^rnii  r4\  tuln 

I  ift^irttp  r4n^c  luiitrol  4H«»ril^  t4M‘  «*!  n|Hr4n«>i>  ilurink:  Nur\cN  iHfitnis 
Ihi  tt  ipuiiiv  p4rt«  |4iwrr%  fiuintrn4nir  iov(> 

\ui«>T(<n  41m>  4  Ir4iirr  to  ^upphini;  ilu  finrsi  in  r4Ji.i(i«>n  riHirununi 

% i»inp*»iK fio  Oar  Mih  minulufr  cU-tiromrur  iubt>.  hiiiH^ohn; 

4ntt  isun^ivt  bru'  i«HiiUrr  nil>c^  4rr  4iul  4iii4timHt  h\  l4lHir4 

lorit^  4rul  tt)4iiut4< (urrr%  v%ho  4rr  inirrisint  4>nh  in  t^rtnluiinc  t4>p  tpulKv 
1 4th4(i«»n  inMrtuiK  nt4(i«>n 

M  nit  fot  «/>r .  ffii  anJ  tUtj  %hrti\. 


THE  VICTOREEN  INSTRUMENT  CO. 

5806  HOUGH  AVE.,  CLEVELAND  3.  OHIO 


l)<‘4*a«l«‘  lii«lii4’l4iro 

(iKNKRxt.  Radio  Co..  27.7  Massachu- 
.setts  .\ve.,  Cambridire  Mass. 
Available  in  siny'le-decade  units  for 
buildinir  into  other  equipment  and 
in  three-  and  four-decade  cabinet 
assemblies  for  laboratory  u.se,  the 
decade  inductor  illustrated  provides 
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roveii 

Dependable 

Quality 


0-500  VOLTS  D  C  AT 
300  MA  WITH  POSITIVE 
OR  NEGATIVE  GROUND 


ELECTRONIC  MEASUREMENTS  COMPANY 

RED  BANK  •  NEW  JERSEY 


STancOR  ' 

TRANSFORMERS 


Specified  as 
original  components 
by  the  biggest  radio 
and  TV  set  makers 
in  the  industry. 
They  have  to 
be  good! 


WRITE. 

inquiri9s  (promptly  antwrad 


SUPPLY 


COILS  and  COIL  FORMS 


COILS.  AR-2  and  AR  S  h.i  coils  art  higli  Q 
pcrmcabilitv  tuned  RF  coils  on  low  loss  molded 
boAelite  forms  AR-2  coil  tunes  from  75  me 
to  220  me.  with  capacities  from  100  to  10 
mmfd  AR-5  coil  tunes  from  37  me.  to  110 
me  with  copocities  from  100  to  10  mmfd 
Other  windings  may  be  substituted  to  modify 
range 

COIL  FORMS  Molded  of  mica-filled  bakc- 
lite  permitting  grooving  ond  drilling.  XR-SO 
(It"  long,  ’i"  dm  form;  'i"  long,  H"  dio 
iron  slug)  moy  be  wound  os  desired  to  pro¬ 
vide  0  permeobility-tuned  h.f.  coil  XR-4 
(I']"  long,  1"  dio.)  is  stondord  four-prong 
form  XR  6  (2*4"  long,  l<i‘*  dio  )  is  sii- 
prong  form  for  use  with  special  Notionol 
XC  ^  socket  Other  types  include  XR-1 
with  four  prongs,  XR  2  and  XR  3  without 
prongs 

Addrea  export  Inquiries  to 
Exp.  Drv.,  Dept.  £-950 


SPECIFICATIONS: 

OUTPUT  VOlTAOf 
HtUi  t-aoo  Valti  OC.  tanlln- 

mmkt  iWitliail 

C«rraM  300  Mt. 

Itm  A  C.  VoHat*  0  3  V«iit  A  C  at  •  ainpa 
Ciwfa  HApad.  iiwrap«la»<0 

liOUiATION 

WiriMi  I'p  far  voltafa  Oatwaan  30>)00 


The  Model  304A  Regulated  Power  Sup¬ 
ply  will  provide  from  0-500  volts  of 
well  regulated  and  well  filtered  D.C. 
The  output  voltage  it  continuously  vari¬ 
able  without  switching  and  either  posi¬ 
tive  or  negative  side  may  be  grounded. 


WIHMii  Kr  far  IMa  vaftafa  vanaiiaiM  from 
too  la  m  vaffa  at  Ml  loai  currant  far  any 
raHaga  Oaiwaan  *alta  anO  witlMn 

r,  at  10  valta. 

HUM  VCHTAGC 

WHIM  to  MiOfvalta  at  any  vottafa  ar  laaO 
WHIM  ratkifa 

UNf  INMJT 

I00>ia  Vatta  A.C  MMOrytiaa. 

OUmn  TIRMINATIONS 

a«0  law  vallafa  airtpirta  avartabla  from 
Irani  anO  roar  at  amt  l^ttva  ar  nofativa 
lornMai  af  lofli  vaHafa  oiiipwt  <My  Oa 


DalMInO  a#a<t0<attnnt  arlil  M 
larwarOnO  ir^an  ra^Msf 
aaltlwirt  nOMfUnn 


(coatifivtd) 


NEW  PIOOUCTS 


pm  i.HE*  (leca(l»‘  steps  of  inductance 
from  one  mh  to  one  henry  per  step. 
Tem|>erattire  cwtficient  of  induct¬ 
ance  is  24  parts  {a-r  million  i>er 
dey'  ('  over  the  normal  ranjre  of 
room  temperatures,  and  maximum 
>toratre  factor,  (j,  is  hetween  200 
and  3.30,  Accuracies  rany'e  from  2 
l»*rcent  for  the  1-mh  steps  to  0,2.j 
|)ercent  for  the  1-henry  steps. 


cclinicol  Catalog —  youft  for  the  asking  Contains 
detailed  information  on  all  TIC  Instruments,  Potentiom¬ 
eters  and  other  eauipment  Get  )our  copy  without  obli- 
Itation  —  write  today 


loss  Main  Straat,  Waltham  S4,  Mauachutattt 


!\«‘m  (eE'rinaniiiin 

CKNtJtxi.  Kl.KtTRir  Co..  Syracu.se, 
N.  V.,  has  added  five  new  types  to 
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E  I  S  L  E  R 


MACHINERY 


ICOHOIM^ 

^ooocnw*****^ 


[ISIER'S  EI•(tronic  Equip- 
m*nl  it  •tpaciolly  0«- 
tign«d  ond  Bwilt  to  your 
•loct  loquiromontt. 
ffm  S*  twf  34*  T«l«viti«A  TtfW 

EISIER  tpocioliiot  in  CLASS 
WORKING  MACHINERY  for 
1^  tho  monwfacturo  of;  Cath¬ 
ie  odo  Roy;  Radio  Tubot 

^  *  (Standard,  Miniaturo,  Swb 

Miniaturol;  Fluorotcont 
lampt;  Clatt  Ampoulot; 
Violt;  Incandotcont  Lampt. 

*  Consultotton  without  any  obligation 
on  your  part  it  cordially  intitod. 


EISLER  ENGINEERING  CO.,  » 

7S1  SOUTH  13th  ST.  •  NEWARK  3.  NEW  JERSEY 


•ISISTANCE 

WILOIRS 


V4  to  300  KVA 


llUlt  TtANSfOtMItS 

STANOAIO  •  SHCIAI 
At#.  Otl  •#  W«»4# 

Cool*# 

$«<ot  PfOM  %  500  KVA 


STRIPPED 
CLEAN  IN 


SECONDS 


J.  WIPE  CLEAN. 
Operation  com- 
pieced  in 
tecondi. 


and  naiin  coat¬ 
ing  ditintegrate. 


X-VAR  it  noo-corrotlvo,  ooii-croopiitg  —  loovot  wiro  roody  for 
toldorioq.  Now  io  ato  by  loading  manafoeforort  of  olocfrlcol 
prodaeft.  Wrifo  for  FREE  SAMPLE  for  fotflag. 

FIDELITY  CHEMICAL  PRODUCTS  CORP. 

472  Frel inghuysen  Avenue,  Newark  5,  New  Jersey 


PBM 

Attenuation 

Efficiency 


INSULATION 

FOKMVAR  •  FORA1EX  •  ENAMEL 


SCREEN  ROOMS 


Covtr  tht  tntirc  Radio 
Frtqutncy  Sptetrum 

Tatit  and  avaluatlont  ol  pratant  day 
alacironic  aquipmani  call  lor  raducing 
lha  araa  background  laaal  ol  radio  In- 
tariaranca  to  a  iar  graatar  axtant  than 
it  pottibla  with  any  ordinary  tcraan 
room  or  thialdad  anclotura.  Spaciallala 
in  thla  axacting  Hold  tinea  tha  aarly 
dayi  ol  World  War  It.  ACE  oliara  both 
lha  know  how  and  lha  production  la- 
cil  tiat.  Atianuationt  ol  MOdb.  and 
highar  at  Iraquanclat  at  low  at  O.IS 
and  at  high  at  10.000  me.  ara  raadlly 
obtainabla  in  our  cuttom  built  Rooms. 
Pul  your  tcraaning  problam  up  to  ACC. 
Wrila.  wira  or  phono  lor  dalailt. 


ACE  ENGINEERING 
&  MACHINE  CO.,  Inc.' 

3644  N.  L«wr«n<«  Street 
PHtlAOIlPHIA  40.  PA  *  Rl^cwt  4  1014 
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I«w  *•  ctiwpww  plipwiww 

■tlBIIIHl  MPpMt  Cllimt  «•  IImI  yM  fwwM 
tkmy  c»«W*>  4*  Nm  (ak — ar  y**  cmiWiil 
IM^  ttp  wMk  Mmm.  nal«p  yMT  yyM  m  »w* 
XI— m  ••  Mw  MiM  Nnw  h  —  i—  Irfck. 
C*fiM— — My,  y—  mmy  Im—  M«4  —l«a 
•  Mwpto  ck— I  X—*  wMk  —  at—txiitc 
•wMcfc.  Aii4  If  y—  4M,  y—  —  f—Ml  Nwt 
wft—  M  cwNM  X  >fcixv<w  fcifk  —4 

n4*x4 — lip— !»,  will  Ml  X  •  iwxH—l 


m 


PHILADELPHIA 


PENNSYLVANIA 


Miiiiuliiri*  liioiilulril 
IVriiiiniiU 


(■ambrii*(;k  Tiikkmionk  I'lmi’ ,  i:{7 

('('iicorii  Av»‘ ,  Cambrid)?*'  .‘IS.  Mass. 
The  miniature  in.siilateii  terminal.s 

illu.strated  are  available  in  three 

lenjfths  t)f  (lielectrie  and  with  v<ilt- 
ajje  breakdown  rating's  u|i  to  j.SOO 
volt.s.  The  XI'.tHOX.A  is  the  smallest 
terminal.  ha\in^  an  overal'  heivrht 
of  only  :  it),  ini-liiilinv  terminal. 

Insulators  are  tirade  L-.'>  eeramie, 

silieone  imprevnateil  for  maximum 
resistanie  to  moisture  and  f  injri. 


its  line  of  welded  germanium  di- 
tales.  Tyt>es  SX-4.A  and  Z-2  tran- 
si.stors  use  a  metal  case  with  two 
silver-jilated  phosphor  bronze  con- 
ne«'tintf  pin,«.  KSch  type  SX-4.A  is 
checke.l  for  jKiwer  >fain  of  between 
13  and  20  ilb  w  ith  0.1  volt  inp  it  at 
5  kc.  The  7.-2  units  are  cheeki-d  for 
characteristics  suitable  for  triy'jrer 
circuits.  T>t)es  iNti'.t  and  1N7<I 
irermanium  diisles  are  built  to  .).\N 
sp«-citications.  Type  tl-O  (Juad  is  a 
combination  of  siH*cialIy  selected 
Kermanium  diodes  with  matched 
characteristics.  The  diiales  are  her¬ 
metically  sealed  in  a  metal  radio 
t  lire  shell  with  standard  octal  base. 


NIW  XOtuCT! 


pxnii  — Mt  wn— I  X  NX.  An  op>»ic«l 
•yaXiN,  Nf  cNNf— ,  wnwM  to  I— 

<iixk«wixa  N«  wtft  m  — p— ■!— 
toyNN4  i—MIcallNN. 

4  IM*  prNkXiN  i«  ym—.  Ito  Nuly 
xoNNNiIcNlly  ••wn4  mtwx  It  Nw  0«m4 
CliNNNtI  OxillatcopN — Mo4nI  H-SI. 

CinXInInp  fwN  itpNfXi  nn4  ctmplXt 
tXcIrNN  fwNt  X  N  tlHpX  S*  Into,  iMt 
.  XNpN  toXt  Nl—y  tlupX  ctoNNNi  XNPX 
9  X  wNipM,  tin,  Nn4  c—l.  ftt  MNtMvity  It 
^  toIXr  iliNN  0.04S  V4</X.  (MMViNit/X.), 
wMi  X4lvM— I  CNNirolt  Ht  — cK  ctoniwl. 

fA4NpXMN  X  pkoXgtNpMc  rNcoi4lNg,  H 
^  Nflxt  tNflwNtft  nn4  tcXiXtlt  — rywIiXN 

*  *  •  wnXnMn  XnI  fx  XMxcli.  HimI  xit  Iinw 

▲  H  Ito  Mn4nI  N-tl  CNN  tolp  yNN  ky  will! up 
.*7  f—  —e  fi—  toIXllN  Xtoy. 
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SELENIUM  RECTIFIERS 


MINIATURE  TYPE 


In  helf 
wove  Of 
doubUr 
circutfi 


FO«  ELECTRONIC 
APPLICATIONS 

Aik  for  (ullotini  IS-I24«,  IN-*4« 

HIGH  VOLTAGE  TYPE 


RATINGS 
TO  100  KV 
I  to  7S  mo 


In  PHnnttIte.  GIom 


POWER  TYPE 


RATINGS 
TO  2S0  KW. 


'■  ■  ^  efficiency  TO  87«b 

Atk  for  lulloliot  C-}4«,  C  141 
YOUR  INQUIRY  IS  INVITIO. 

INTERNATIONAL  RECTIFIER  CORP. 

6809  S.  Victoria  Avo. 

LOS  ANGELES  43.  CALIFORNIA 


Q  0  Q  !  FREQUENCY  MEASURING 

EQUIPMENT  Type  TME  2 

'  (Basic  range  I  kc  s-30  Me  s) 

o  * 

jE  Years  ago,  ihe  frcijueno  measurinn  equipments  made  by 

Q  J  V  Marconi's  were  tor  ihcir  own  use.  because  nowhere  else 

1  '  were  sufticienlly  accurate  insirumenis  ohiamahle  .  .  .  and 

'  even  to-day  nothing  compares  with  this  latest  siroboscopK: 
equipment,  (ksasling  a  long  and  distinguished  pedigree,  it 
^  —  IS  precision  built  to  a  unique  specification  and  can  he  rapidly 

‘  i  installed  answhere  in  the  world.  Its  rated  stability  of  I  pan 
Rl  J  in  10'  can  he  mamtairKd  indefinitely  and  direct  readings  of 

*  ■  frequency  obtained  to  a  fraction  of  a  cycle. 

.  '  ttill  parU^Hlan  tfom  any  of  the  addft%\ti 

MARCONI  INSTRUMENTS  LTD 

U.S.A.  Sales  and  Service:  23-2S  Beaver  Street,  NEW  YORK,  4 
CANADA  CANADIAN  MAACONI  LTD  Marcon.  Siiildini.  Si.  Sacrimvni  SirMt  MONTAf  AL 
ENCIAND  iHud  OfYir*  anO  Worbal  I  ST  AIBANS  HCATrOADSHlNE 


AIR  COOLING 

BY 

ROTRON 

FOR 

•  R4D/0  BEACONS 

•  COMMUNICATIONS 

•  NUCLEONIC  DEVICES 

Units  ovoiloble  with  28  >olf  DC,  IIS  volt 
COMMUTATOR  ond  IIS  230  volt  IN¬ 
DUCTION  Type  MOTORS 


Frequencies  of  $0  60,  400  &  380  9S0 

vrilh 

Teflon,  Clois  "A",  "8".  &  "ff"  Insulotion 
and 

Silkone-Greosed  Boll  Beonnqs 
Ad  fj  Army  i4o<y  Specif  cot'ons 


J"  Impeller,  120  elm  Moi.  1  voter 
Altitude  Hover,  Inlet  A  Outlet  Duct  Adoptr 


1  "  to  4  S"  Impeller,  2  2S"  Motor,  120  ctm  Moa 
SpHt«r.  tfitmoyth,  Motof  Moynftn^s 


2"  impeittf,  20  ctm  Msi.  0  2)  vote 


KOTmON  cataioa  covers  comp/ete 
•  o#  Umti  ffotod  From  «  to  2000  < 


ROTRON  Manufacturing  Company 


ffi9(F»eerm9  Sores  O^^ce 

Woodstock  New  York 
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TELEVISION  EQUIPMENT  CORP. 


238  WILLIAM  ST..  NEW  YORK  7,  N.  Y. 

IN  Canada  Th(  AHtAtN  4  SOAft  CO  ItD  OTTAWA 


Miiiiiiliir«‘  Sh ill'll 

NlJiVMTCll  Kl.KtTRONU'  SAI.KS  Co.. 
M  West  St.,  .Meriileii,  (.'onii.  The 
siiap-aetidu  miniature  .switeh  illu.s- 
trated  has  pure  silver  eoiitaets.  It 
features  a  new  spring  strueture, 
(>|«'ration  at  hi>rh  speed,  Iwtunee.esS 
eliisure  and  maximum  load  rating’ 
ftir  a  iri'en  oiK'ratin>r  pressure.  It 
is  eurrently  ohtainahle  in  either 
normally  open  or  normally  chisr-d, 
sinyle-pole.  siny'Ie-throw  art  ion. 


•  GOOD  TRANSIENT 
RESrONSE 


TECS  ELECTRONIC 


BLACKBOARD 


nesium-eopiier  sulphide  dry  dise 
reitifiers.  .N’ew  models  imlude  the 
H-12.  a  rectifier  of  four  to  two 
amiM-res  capacity,  the  FT-12  with 
six  to  four  ampere'  capacity,  and 
the  F.S-12  with  ten  to  six  am[iere' 
capaiity.  Uesiy'ned  for  use  in 
small  battery  ehary'ers  and  trickle 
chartfers,  in  aildition  to  other  low- 
voltaire  d-c  power  supiily  ap|>lica- 
tion.',  the  rectifiers  have  instant  oii- 
eration  from  temperatures  as  low 

.1'  m  to  •  2S1  F. 


•  10  MILLIVOLT 
SENSITIVITY 


•  1}  MEGACYCLE 
BANDWIDTH 


•  DETLECTION  PLATES 
AVAILABLE  ON 
TERMINAL  BOARD 


•  CONTINUOUSLY 

VARIABLE 

CALIBRATOR 


•  SWEEP  MAGNI¬ 
FICATION  S  TIMES 
SCREEN  SIZE 


•  TRIED  AND  PROVEN 
CIRCUITS 

•  CRT  CALIBRATION 


m 


WRITE 

FOR 

SPECIFICATION 
DATA  SHEET 


Plowl  A  top  quality  awqlwr*»  omUNhI 
tcepa  (omMnlfiq  ALL  Hm  foatwrM  of  •  ' 
laboratory  Irnttromomt  la  oo#  coavoo* 
loot  4110,  llqbt-aglgbt,  low  coat  uolt. 
Cooipara  laotwro  for  footara  with 
oioclola  mooy  tbaot  tho  prkol 


SEE  YOU  AT  THE  NEDA  SHOW— BOOTH  NUMBER  128 


KI.KCTKO  I’ROPI  <  Ts  I.MMIRATOKIK.S. 
1N(’.,  l.Mll  .N’.  Kavetiswood 
Chicay'o  10.  III.  The  H.I  .lunior 
unit  illustrated  'Upplies  1  to  12..*» 
ami'eres,  1!  volts,  continuous  duty, 
with  an  intermittent  rating  up  to 
2.U  amperes.  It  supplies  :?  to  ‘.1  volts 
at  other  ratinvrs,  operating'  from 


Hctt'i  >Ia«  4iF|»liCEit«  ot  fh*  TEC  Proi«cttoii 

dir*flop«4  f*r  tKf  U  S  N«vv  lor  moss  eke 
IrowKl  treiwtwo  AAeket  trovttlormi  br  ILonllf  cicor  to 
gFowrt  OS  lor9e  ot  7V0  penoni'  Ho  more  stwients  huncti 
tA9  roood  0  tiAy  No  more  misrokiA9  wKot  yoo 

me<in' 


fit*rw«l  ScFeen  I  a  10'  or  tor^rr  lp«P9rol  Serceo  II 
•  lor  smoiler  Qroops  StPA  ftpbr  b  i9btAei%  MO  Ic  , 
20  KV  occekrot  on  B  ft  L  I  I  ^  cootel 
Y  AXIS  0  C  9«io  1  m«  tm%  in  d  (  9.10  2  S  «  tn 
ff«L#oos«  '  I0\  2  cps  lOS  7S0  kc  1  db  l«S  kc 
topyt  2  mcQ^bms  20  onl  Attenuotor  10  lOCX 
X  AXIS  O  <  90«n  ftO  mv  rmt.  m  Also  Z  Oiis  input 
SWffP  CIRCUITS  Recortmt  1  cps  to  SO  kc  outo  ritroce 
bicnking  Driven  20  at  to  10-  .t,  outo  b-trliten.f'9 

INTERNAL  SIGNAL  CALIBRATOR  •  INPUT  10S  ISO* 
SO  40  cps  400  *otts  SIZE  IS  L  ■  24  W  i  44  H 
ISO  lbs 

Med  Ooin  Wide  Bond  Units  ovoiloble  on  speciol  order 


Write  TODAY  tor  lull  data  ond  prices 


NEW  PRODUCTS 


•  17  TUBIS  INCLUDING 
5"  C«T. 


PRESENTS  A 

NEW  J 
12  MC  OSCILLOSCOPE 


MODEL 


T-601-A 


mp  p 

J  u 
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In  Only  1  SECOND! 


COMPLETE 

AUDIO  WAVEFORM  ANALYSIS 

with  the 

AP-1  PANORAMIC 
SONIC  ANALYZER 


Anftlyttf  •!  th«  tt«t 


Provides  the  very  utmost  In  speed. 
aimpUcity  and  directness  ol  complex 
wovelorm  analysis.  In  only  one  second 
the  AP  1  automofico/iy  separates  and 
measures  the  frequency  and  oroplitude 
of  wave  components  between  40  ond 
20,000  cps.  Optimum  frequency  resolu¬ 
tion  is  maintained  throuqhout  the  entire 
frequency  raoqe.  Measures  amplitude 
of  components  down  to  0.1**. 

•  Direct  Reodinq 

•  Loqarithmic  Frequency  Scale 

•  Linear  and  Two  Decade  Loq 
Voltaqe  Scales 

•  Input  voltaqe  ranqe  10.000.000:1 

AP  I  Is  THE  answer  for  practicol 
investiqations  ol  woveforms  which  vary 
in  a  rondom  manner  or  while  operotinq 
or  desiqn  constants  are  chanqed.  If  your 
problem  is  measurement  of  hormonics. 
hiqh  frequency  vibration,  noise,  inter¬ 
modulation.  acoustics  or  other  sonic 
phenomena.  Investlqate  the  overall  ad 
vantaqes  offered  by  AP  1. 

Write  NOW  tor  complete  spec! 
ficotions.  price  and  delivery. 

BOOTH  42B 

Not»onol  Inttrwmvnt  Cenfcrvncv  ond 
ond  Eshibit,  Buffole.  N.  Y. 

September  IB-22.  1950 


High  Quality 

Coil  Products 

Ceils  to  JAN  Specifications 
TV  ond  Miniature  Coil  Assemblies 
RF  Chokes •  Video  Chokes 
IF  and  RF  Transformers  and  Oscillators 
Universal  wound  coils— single,  multiple 
pie  and  progressive  construction 
SOLENOIDS  •  TOROIDS  •  UNIVERSALS 

The  engineering  department  of  Desco  is 

equipped  to  give  you  the  finest . 

Design,  Development  and  Production. 

We  have  the  facilities  to  give  you  the  enact 
coil  to  fit  your  every  requirement.  And,  best 
of  all  RIGID  QUALITY  CONTROL  assures  you 
of  ECOMOMY  •  through  reduced  rejects. 

WRITE -PHONE  WIRE.  Your  coil  needs  and 
problems  will  receive  prompt,  expert  atten¬ 
tion  from  our  trained  engineers. 


DIETZ  DESIGN  &  MANUFACTURING  COMPANY 


Inductance  Socciolists 

Grondview,  Missouri 


Dwight  7216 


Accurately  Measures  Dynamic  or  Static  Displacement, 
Vibration  or  Movement  of  Any  Metal  Body 

Only  thv  Clvctro  Dyoamic  Micromvivr  nvaturvt  static  at  dynamic  dtsplocamant 
dua  to  accontric  ty.  axial  vibrotion,  radial  whip,  boorinq  clsaranca.  radiol 
•xpansion  with  accsiarotioo  and  rociprocatiaq  movsmaot.  Maasursmsats  ara 
iodapaDdsat  of  accolsration  or  spvod  ol  rototion  ond  aro  mad#  without  ony 
mochonical  contact  boiwoon  sonsinq  unit  and  moviaq  obloct.  Not  only 
moosurvB  stotic  dtstanco.  but  omplitudo  of  dynoaic  aovomont  down  to  0001 
inch.  Sonsitivity  oqual  to  1%  of  total  displacsmont. 

UNlQUr  flATUHtS 


Oirsrf  rMdfnf  frsin  csnuDStfswsI  Msctianicsl 
miervNivtPr  esiibrstion  st  HsetrsiiH 
SSfipNtt  ntcMoaryi  |ndtstF*d«nt  vf  sr«*l«rs> 
tiss  »r  ••••d  Df  rvtattsA.  lay  ts  •ssrstt. 


(•niy  9  fliiNifttt  Inttfurttsfi  npcmbsry) 

Mfsa  MSvMiont  sny  M«tsl  S*dy  war  r»nf«  vs 
tv  .079  iNcIi  with  ttavdsrd  vwtt.  (aivattr  di»> 

tshcw  esn  fev  nvsbvrvd  with  bovcisi  sdsstsr*. 

Vsond  for  Now  Liforafuro  Todoyf 


*  MoAofi  of  Pfocjsloo 


ffoctromc  fotfromooti 


ELECTRO  PRODUCTS  LABORATORIES.  Inc.,  4513  Om  ravinswooo  ave  .  CHICAGO  40.  III. 
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NIW  PtOOUCn  UontmMi) 

115  voltD,  50  or  SO-oyclo  power 
source.  The  unit  feature.s  new 
heavy-duty  .selenium  rectifiers,  an 
8-po.sition  tap  .switch,  a  0  to  10-v 
voltmeter  with  5-percent  accuracy 
and  a  2,000-Af  filter  capacitor. 


|M‘  Kriay 

I.MCH  Rki.ay  Co.,  5015  .Avalon 
H'vd.,  l.os  .An>rele.s  .'1,  ('alif.  Type 
!MI0I  relay  is  used  where  current  is 
to  Ih'  applied  to  the  coil  momen¬ 
tarily.  the  mechanical  latch  holding' 
the  armature  closed  until  the  latch¬ 
ing  coil  is  enerKi/ed.  Upon  enerjriz- 
injf  the  latchin>r  coil  the  mivhanical 
latch  is  released,  allowinjf  the  arma¬ 
ture  to  open.  Contacts  are  A  in. 
iliameler,  rated  8  amperes  1 15  volt.s 
a-i',  or  10  amperes  24  volts  d-c, 
noninductive.  .Arrangement  of  con¬ 
tacts  is  dpdt. 


Il«‘a\)-I>iity  Ulu»|i|M‘r 

.Airhax  I’KoprcTs  Co.,  1024  (Ireen- 
mount  .Ave.,  Baltimore  2,  .Mil.  The 
.A5S0  OO-cycle  chopjK'r  is  a  rujrjjed 
unit  designed  for  amplification  of 
low-level  d-c  si^rnals.  It  is  supplied 
hermetically  sealed  to  plujf  into  an 
<H'tal  header,  ('ontacts  are  spdt. 
Maximum  coil  voltage  is  26  v  at  60 
cycles,  standard  6.3  v.  Contacts  lajr 
a  drivinfr  sine  wave  hy  45  deyr.  Life 
is  in  excess  of  1,00ft  hours. 


i’orliibir  liisiriiiiieiits 

Wt^TINC.HOfSK  Kl.KtTRIC  (  ORP., 
P.O.  Box  20<nt,  Pittshurirh  30.  Pa. 
Type  P-12  portable  instruments,  in 
the  2-percent  accuracy  class,  use 
l)oth  movinyr-iron  and  jiermanent- 
mayrnet  movinyr-coil  mechanisms  in 


TUBES 


the  complete 
line  for 

V 

industry. . . 


When  the  call  is  for  tubes . . . 

tall  your  KCA  Tube  DMribulor 

. .  UK,....,, 

rcquirtincnc. 

.  ,ji»mso.lmr»%iirrmrniofm«hin- 

•  1k.  StS  ulus  '«•"  „  In-  K.l  Mhrsooo.  .<>*  ^ 

:r r.;::  . . .  - . . 


RAD/O  CORPORATION  of  AMERICA 
tiger  ROM  ruRts  marrisom.  r.j. 
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CossoK 

MQUAUI'f 


TWIN  BEAMS 


THE  RIGHT  ANSWER  .  .  .  . 

for  simple,  accurate  and  con- 
senient  measurements.  Simul¬ 
taneous  error-free  comparison 
of  \t)ltaj»es,  currents,  phases, 
fretiuencies,  waseshapes. 


■  Ihe  pn)fi  \Mi>ntil  t4Uiilii\  tape  recorder  yiuj  have  hern  waiting  fi>r! 

N  standards;  triodes  throughout;  40- 1 ,MKH)  cycles  at  1 5",  40-8000 
odes  at  7':"  Three  motors;  tiulter  levs  than  O.l'^r;  signal-Itvnoise 
heller  than  .'0  dh.  Three  heads  for  simultaneous  erase,  recirrd.  play- 
hack.  Quick  change  from  single  to  dual  track-  H'riir  for  htniklri. 

FISHER  RADIO  CORPORATION  •  Distributors  ■  37  E.  47th  St.,  N.  Y.  • 


THE  COSSOR  MODEL  1035 
Twin  Beam  Oscilloscope 
$650  f.o.b.  New  York 
$465  f.o.b.  Holifox 

DIRECT  READING  calihralrd  lime 

and  voliage  measurement  eonirols. 
Continuously  variable  driven  and  re¬ 
current  sweeps  from  ISO  millisei.  to  S 
murosec.,  blanked  flvbaik. 

Inilependenl  Y  axis  Af'  amplifiers  for 
e.iih  beam  or  —  syne. 

flat  face  4"  twin  beam  (  RT,  green, 
blur  or  long  afterglow  screens  all 
available  from  siiHk. 

•  Write  for  complete  ipecifica 
tions  ar)d  doto  on  Model  1049 
DC  amplifier  scope,  Model  1428 
Carrtero  and  film  drnet 

AGENTS  THROUGHOUT  U.  S.  &  CANADA 


COSSOR  (CANADA)  LIMITED 

Windsor  St.,  Halifax,  No»a  Scotia 

★ 

BEAM  INSTRUMENTS  CORP. 

Room  907,  511  Fifth  Av*., 
Now  York  17,  N.  Y. 


CORRECTION 

RE:  SEALS,  HERMETIC 

Your  attention  is  called  to  the  correct  page 
number  of  the  full  page  advertisement  of: 


HERMETIC  SEAL  PRODUCTS  CO. 

29-37  South  6th  Street,  Newark  7,  N.  J. 

in  the  1950  Mid-June  Electronics  Buyers' 
Guide 

The  above  mentioned  advertisement 
appears  on  page  87 

Please  make  this  correction  on  page  D-1(X)  of  the 
Directory  section  of  your  Buyers'  Guide  issue. 
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NEW  rROOUCn 


!  a  comi>act  molded  cas<*.  The  line  in- 
'  elude*  i«int;le  and  multiple  ranjre 
mmlels.  Ammeters  are  available  in 
full-scale  ranjres  from  20  jia  to  50 
amperes  d-c,  and  from  5  ma  to  50 
ami>eres  a-c.  For  d-e  vollatres,  the 
full-scale  ran)fes  run  from  10  mv  to 
i  HOO  V,  with  a-c  ranges  from  1.5  to 
300  V.  Rectifier  milliammeter.*  are 
j  available  in  full-scale  ranjres  from 
j  0.5  to  10  ma.  and  rei-tifier  volt¬ 
meters  from  2  V  to  SfKt  v. 


DifTiision  l*iini|i 
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TW<»  NKH  H  AVKta  IDK  OI  TPl  T  KKKi.KX  KLYSTRONS 
\arian  engineered  t4i  tune  over  the  frequency  range  from 
K.KM)  to  17, .500  mega«'ycieH.  Thev*  tubes  are  designed  for 
transmitter  service,  for  use  a.s  li>cal  «»M'illators  and  bench 
oscillators  as  a  power  source  for  measurements.  The  tubes 
are  small,  light  and  sturdily  huilt.  Hanges  with  mica  win- 
«h»ws  holt  directly  to  the  waveguide  with  a  lapped  surfa<'e 
t4i  avoid  reflei’tions  and  leakage.  S|)ecial  grid  techniques  in¬ 
crease  efficiency,  reduce  microph«>nics.  A  single  screw  tuner 
csrvers  the  entire  broad  tuning  range. 


DI.STII-I.ATIO.S  I'RODICTS  iNDIS- 
TRUi!.  Roche.stcr  3,  N.  Y.,  has  de- 
sijfncd  the  MCF-60  hinh-vacuum 
fractionatinK  diffusion  pump  for 
el»>ctron  tube  exhau.st  machines  and 
hijrh-vacuum  research.  It  provides 
a  speed  of  60  liters  per  second  in 
the  10*  to  10’  mm  Hp  ranpe  and 
the  ultimate  vacuum  is  5  x  10  ’  mm. 


I)-C  1  *ower  Supplies.  The  Superior 
j  F.lectric  Fo.,  Hannon  Ave.,  Bristol, 
'  Conn.,  has  available  a  four-pape 
I  folder  on  it.s  new  V’aricell  d-c  power 
I  supplies,  an  instrument  that  pro- 


aBBoriatPM 


99  irashington  st. 
nan  carlos,  calif. 


Time  Delay.  Cook  Klectric  Ci>., 
270<i  .S’orth  Southport  .\ve..  Chi- 
capo  I  I,  Ill.  Issue  No.  14  of  the 
■Newsletter  covers  the  new  2-cubic 
inch  time  d«-Iay  incorporatinp  a 
take-over  relay.  The  unit  de.scribed 
can  be  set  to  operate  in  a  ranpe 
from  3  to  15  .se<’onds  •  10  percent 
and  is  factory  ailjiisted.  Its  cur¬ 
rent  carryinp  capacity  is  5  amperes 
il-c  inductive. 


Tele\  ision  IkHtsler.  F.lect  ro-Voice. 
I  Inc.,  Buchanan,  .Mich.,  has  pub¬ 
lished  a  bulletin  describinp  the 
new  hiph-pain,  self-tuninp  Tun-O- 
-Matic  television  booster.  It  ex¬ 
plains  the  many  unique  features 
.  of  the  all-channel  broad-band 
I  booster,  pivinp  complete  data  anil 
specifications. 


Kiccli  iciil  Char  act  eristics 

\  i.t 


llrttin  <  ut  rrni 
llrMtrr  Vtilt.iRr 
('iirtrt)l 
Hi  rtri  l«*r 
litniiiK  R.itiKr 

rov^ri 


Mfihanual  Spfciluation' 


blN)  VoiU.  IlisiX 

IMI  nu«.  nutx 
K  3  voltA 
1  1  <imp 

0  to  liKH)  volts 
12.l<Mi  1  i.&fH)  iiK  tnin 
10  to  KN)  iTulliWHtUi 


Oxide  co4te«l.  iinipiitrntial 
X  X  2'^  in 


Mjtrv  xbith  vUimUrd  (LtriRr  M.ite^  with  »Und.ird  fUn^e 


for  I  X  X  0  orH)  in  w«ive> 
<uidr 

KniN-rd  Air  r<M»hniC  rrHiuired 
ftir  tiTMin  (xiwrr  nuiuUrx- 
cr«xiinK  ID  w  atts 
An) 


for  0  7112  X  O.ltit  X  0  040 
tn  waveffinde 
Korced  uir  viHiUnie  r«*quir«Nl 
for  tiram  (xiwer  inpul& 
excefHiini;  tO  Wiitts 
Anv 


I'ypical  Operation 

^lr•4llrntV  in  rXM)  nn  16  001)  me 

IWah  VoflAne  lixi  voUn  600  vnltx 

ltr«<in  t'urfrnl  |k  tn «  M)  nui 

Krllrvtoi  VultAijr*  .STS  v nit*  2H0  volts 

I'owrt  Dnti'Ut  J.to  itiiUiw.Rtik  2S  nuihwdtts 

VSW  K  lA•s^  t)u*n  1  1  than  1  1 

MixJnUiion 

UAfulwidth  30  IIK  50  tne 

Trmi«rf  rftiiir 

y««rfh»  .riit  l.'ndrr  0  25  me  i*er  degiee  C  I’nder  0  25  me  i>er  deitrf’e  C 

S«l  illiisl rated.  \  21  ki.rsiron.  r»«»-  In  lire-wall  l«o-ra»il>  oscillator 
(or  o|HTalion  to-loeen  '•.’11)11  and  IIIMM)  me.  Weipht  apiiroximalely  4'] 
ounces,  .'specilicallons  o|>on  request. 


VARAN 


MICROWAVE 


ENGINEERING 


KiFy 


J 


Am(ik4n  Tiuvisiom  t  Radio  Co 

fP3f 

$AlNf  rAUl 


minnisota 


$<•  ot  Sootte  24)4,  CoA> 
VCAftOM  of  Notionot  M«tol 
Congress  ond  Cipotitioo, 
Chtco^o.  0<t  2)  to  27 


flat  Head  Socket  Cap  Screw 

Maximum  head  contact,  flush  surface  finish  and  non-slip  internal 
wrenching  make  these  screws  ideal  for  assembly  of  thin-section 
materials.  Available  in  National  Coarse  and  National  Fine  Threads. 
Sizes  from  =4  to  *4". 


Knurt«4  Ural 
Htripprr 

Pr»c(»4ofi  Groond 
l»owH  Iniu 
Fylly  Formitd 


For  Inverting  D.  C.  to  A.C. 


s 

I 


Speeds  Soldering  Operations 
on  the  Production  Line 

Mofiy  monutoctureri  ifi  fhe  rqdio,  electronic,  ond  television  industries  do 
not  9aie  into  a  crystal  boll  to  discover  why  their  solderin9  operotions  show 
a  15%  merrase  in  speed  They  know  GLASER  LECTRON  ROSIN  CORE 
SOLDER  mode  with  on  eiclusive  octivoted  rosm  flut.  is  the  reoson  tor 
this  speed  up  in  production 

GLASER  LECTRON  ROSIN  CORE  SOLDER  Eionds  copper  and  brass  pcrtecfly 
ond  permonrntly  yet  is  non  corrosive  ond  non  conductive  Superior  to  ony  other 


^ieentOM 
ROSIN  CORE 
SOLDER 


octivoted  rosm  core  solder  mode 

Rrotit  from  the  experience  ot  the  many  economy  minded  monutocturers  Speed 
up  work  on  vcHTf  production  line  -  insist  on  o  proven  lender,  GLASER  LECTRON 
ROSIN  CORE  SOLDER 

GLASER  PLASTIC  ROSIN  CORE  SOLDER  h<|^  oa.ncd  o  ..ii  d« 

served  tcodervliip  tn  rhe  indyslrv  tKcow'e  ot  its  tiiohcst  stondord  ot 
ouolitv  Botti  GLAMti  LICTSOn  ROSiN  CORE  ond  GLASER  PLASTIC 
ROSiN  CORE  SOLDERS  ore  modt  ot  the  pwrest  virgm  t  n  leod  ond 
piiteit  ttv«  ond  ore  ovo«IObi«  in  ony  ftn  leod  oHoy  ond 
OTHER  GLASER  PRODUCTS 
GlOvcr  Soldei  Pre  torniv  Gkiscr  Bor  inoot  or  Solid 
Wtre  Sotder  Glaser  flutes  tor  every  purpose 
Our  fnfm#eri»9  Oeportrwervt  will  pfodlv  asirtt  you  vitti 
any  totderrno  or  tfwi  proBtem  wtAowt  obltgoiton 

GLASIR  LEAD  CO  INC 

II  WVCNOir  AVINUI  BROOKITN  21. 


RINOERINC  DEPENDABLE  SERVICE  TO  AMERICAN  INDUSTRIES  SINCE  1922 


Htw  RCOOUCTS  (CMtKnitB) 

\ides  stabilized  and  regulated  var¬ 
iable  d-e  voltage  from  a-c  power 
lineM.  A  circuit  drawing  illustrates 
how  the  unit  0{H'rates.  Ratings, 
outline  dimensions,  .stabilization 
and  regulation  data  are  given. 


V\ide-Uand  D-C  .Vmplifier.  Furst 
Klev'tronits.  12  S.  Jetferaon  St., 
('biciigo  0.  111.  Model  120  wide¬ 
band  d-c  amjilifier  is  fully  describeil 
in  a  recent  catalog  .sheet.  The  in- 
.strument  wa.s  espetdally  designed 
to  .serve  as  a  stable  preamplifier, 
extending  the  range  of  c-r  o.siillo- 
.scopes,  v-t  voltmeters  and  other 
measuring  instruments  for  a-c  and 
d-c.  It  can  also  lie  u.sed  in  connec¬ 
tion  with  paper  strip  recorders  to 
increase  their  sensitivity. 


High- Fidelity  .Vudio  Fquipment. 
Stephens  Mfg.  C!orp.,  (.'ulver  City, 
Calif.,  has  released  an  8-page  lKK)k- 
let  giving  installation  instruction.s 
and  suggested  uses  for  a  line  of 
high-fidelity  audio  equipment.  In¬ 
cluded  are  wiring  diagrams  for  the 
siH-aker  systems  and  suggestioii.- 
for  most  erticient  wiring  of  speaker 
systems  in  general. 


(lermanium  Diode.  Sylvaiiia  Klec- 
tric  I’roduct.s  Inc.,  1740  Hroadway, 
New  York  10,  N.  Y.  r»*cent  cata¬ 
log  sheet  describes  and  illustrates 
the  type  1N60  germanium  diode,  a 
point  contact  rectifier  designed 
for  service  as  a  video  detector 
diode  for  tv  receivers.  Klectrical 
and  mechanical  features  and 
specifications  are  included. 


.\ir  Sxstem  Socket.  F.itel-.McCul- 
lough,  Inc.,  San  Hruno,  Calif.,  has 
available  a  catalog  sheet  covering 
fhe  4.\l."iO.\  li'OO  air  systom  .socket 
which  was  developed  in  order  to 
provide  adeijuate  air  cooling  of  the 
4Xl.">ii.\  tetrode.  The  air  systoni 
socket  also  makes  possilde  im¬ 
proved  eircuit  arrangements  in 
high-frequency  applications. 


TV  Replacement  (luide.  Stanilard 
Transformer  Corji..  2580  Klston 
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TUNGSTEN 


MOLYBDENUM 

GRID  WIRE 


7///'  ^ yfiJuunr/iL  j/^'f’UiJi- 


Made  to  meet  your 
specifications  .  .  . 
for  gold  content, 
diameter  and 
other  requirements. 


Write  for  details  and 
list  of  products 


SIGMUND  COHN  CORP 

44  COLO  ST  NEW  YORK 


MEASURE  CONVERSION  LOSS  AND 
NOISE  TEMPERATURE  OF 
SILICON  MIXER  CRYSTALS 


This  portobi*  Mlf-contoin«d  instfum*ftt  wiH 
indicot*  dir*ctfy  tH*  convoriion  tou  ol  oM 
mia*r  cryttolt  int*nd*d  for  UM  at  or  bolow 
10,000  Me  Above  10,000  Me  tbe  reodingt 
or#  relotive  (crytfoU  may  be  selected  in  the 
order  of  their  qvolity).  The  instrument  olio  in* 
dKotei  30  Me  noise  temperature.  Conversion 
loss  meon  deviation  db;  noise  tempera* 
ture  meon  deviotion  — 

PRODUCTION  TfSTING 

INCOMING  INSPfCTlON 

FIELD  TESTING 


Order  AIL  Type  390  $95  00  nef 
FOB  Mineola,  N.  Y. 


NOW  AVAILABLE..  .  The  famous  639  type  adjustable  directional 
microphone,  long  recognized  as  the  standard  microphone  of  this  type.  Unequalled 
for  many  professional  uses.  •  The  popular  633  “Saltshaker,"  still  the  world's 
finest  dynamic  microphone,  famous  for  its  rugged  dependability  and  smooth 
response.  •  These  two  indispensable  mikes  are  again  available  for  delivery. 
Each  represents  the  finest  in  design,  in  construction  and  in  performance. 
Compare  their  price... and  their  quality. 
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NfW  ftODUCTS 


TERMALINE 

DIRECT  READING 

R.  F.  WATTMETERS 

(DUAL  RANGO 

MOOIl  *11 -C  IS  and  0-60  Wofif 
MOOIl  *13-0  70  ond  0  aO  Wolf! 
iMriDANCi*5r>^  OHmt 


Modrlt  ^ill  and  /il2  jrc  popular 
invirumrnM  in  rctrarih  and  dctign 
lAb<»r At<iri«‘v  vacuum  luhc  planit, 
fran^miiirr  fnanufacfunnic  plants, 
and  in  hxrd  and  mobile  communi* 
cation  tcrxiic^. 

They  arc  ruAK^'dly  built  for  portable 
u%c,  and  are  a^  simple  to  um*  a  D  C,'. 
\oltmeter  The  po^er  absorbing  load 
roiMor  ts  non  radiating,  thut  pre>ent* 
mit  tran%mi\%ion  of  unvvanted  ^ignaU 
^hiih  interfere  «^ith  me>>aKe  traffic 
in  c«>mmuni<ation  cer\icet. 

fftqu^ncf  raf*gt  30  1o  SOO  MC  (30  to 
I  000  MC  by  ipacioi  coiib^ot'o*) 
/mpe</onc«  515  OHMS  — VSWR  Ivit 
♦bo«  M 

Acctf^ocy  WttK!«  5**  of  full  KoU 
Ittpuf  connector  FtmaU  N  '  wKicH  motai 
».tK  U0  7I  or  U0  2IB  Adopfar 
UG-146  U  •»  tuppl'td  to  mota  with 
VHf  ptu9  PL259 

Spc'iial  Scale  Mcxlel  61%'*  are  axaib 
able  a>  lo%«  a%  I  j  %%ait  full  %cale.  and 
other  mcKJeh  a%  high  a%  S  KVC’  full  uale. 
Colofeg  FwrrifiAad  oa  ffa^uait 


s>w>'Bird  electronic  corp. 

ISbO  last  SS*  Street  •  Cleveland  14,  Ohio 

W*»l  Coast  Roprosonlalivo*  NEELY  ENTERPRISES  •  Hollywood  46,  Calif. 


Ave.,  Chicatfo  18,  Ill.  The  seventh 
edition  of  the  tompany’.s  television 
eatalotr  and  replacement  ^uide, 
form  .ISS,  is  now  available.  The  26- 
patre  taxjklet  )five.s  complete  specifi¬ 
cations  and  list  prices  for  a  line  of 
transformers  and  related  com¬ 
ponents  for  tv  replacement  or  con¬ 
version,  inilexed  for  use  in  618  tv 
chassis  and  receiver  m<Klel.s  made 
by  61  manufacturers. 


SolderinK  Circular.  National  Bu¬ 
reau  of  Standards,  U.  S.  Dept,  of 
Commerce.  Washington  2.'>,  I>.  C.. 
I  has  |)ublished  circular  ■l!t2  which 
'  describes  in  detail  types  of  solders 
I  and  solderinjf  procedures.  All 
common  soldcrintf  alloys  are  listed 
and  their  component  element.s,  to- 
jrether  with  their  meltinjr  ranges, 
I  are  jriven.  The  circular  is  avail- 
■  able  from  the  Supt.  of  Documents, 
j  C.  S.  Govt.  Printing  Office.  Wash- 
injrton  2.'),  D.  C..  for  l.'j  cents  a 
copy. 


PYROrSRRIC 

«  COMPANY 


(CRNtiRuedl 


Variable  Transformers.  The  Su¬ 
perior  Klectric  Co..  Hannon  .-\ve., 
Bristol.  Conn.,  ha.s  announced 
availability  of  a  folder  descrihiiiK 
the  newly  redesijfned  Powerstat 
variable  transformer  types  116 
and  216.  The  bulletin  illustrates 
in  detail  the  new  features  otfered 
by  the  reilesijrned  assemblies.  It 
discusses  the  new  brush  assembly, 
fusinK  arranjjement,  cast-alumi¬ 
num  terminal  box,  coil  and  core 
(lesijrn  and  polarity  identification. 


Pholoelwtric  .Amplifiers.  De-Tec- 
I  Tronic  Laboratories,  Inc.,  1227  N. 
Clark  St.,  ChicaKO  16.  111.,  has 
publishetl  an  8-paKe  folder  de- 
scribinjr  and  illustratinjr  a  line  of 
photoelectric  amplifiers  for  smoke 
control,  fire  detection,  countinK. 
'  production  line  control,  inspection, 
burglar  alarms,  warninvr  devices 
and  many  other  industrial  appli¬ 
cations. 


Hermetically  •  Sealed  Relays. 
I  Guardian  Klectric  Mfj?.  Co.,  1621 
I  W.  Walnut  St.,  Chicajro  12,  Ill. 
,  Catalog  o-H  covers  a  line  of  her- 
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piontv'i  m  th«  t*<hniqu«  of  powdsr  malollurgy  and  man- 
wloifur*  of  iron  coroi  lor  tb«  •loctronic  ond  rodio  induilry 

announces  a  NEW  d«partni«nt 

OlVOTfO  fO  POWDfl  MiTAllUtCY  AND  HON  COtf 
OlVIlOPMINT  ANO  MANUfACTUlf 

forth. UNITED  NATIONS 
Arm«d  Services  R«quirem«nff 


group  of  •ip«ri«nc*d  •nginoart  and 
»p«<iali(ti  in  powdur  malollurgy  and  iron 
cor*  d*v*lopm*nt  and  monufottur*  hov* 
b**n  at>ign*d  to  Ihit  n*w  d*partm*nt  .  .  . 
tK*y  or*  ovoilobl*  for  concullotion  on 
moMari  conn*cl*d  with  th*  r*quir*m*ntt 
of  our  arm*d  t*rvi<*»  . .  .th*r*  or*  no  limitt 
to  th*  numb*r  of  it*mt  to  b*  preduc*d  .  . . 
no  r*quir*in*nt«  too  email  or  too  lorg*. 


V 


T^RnDIO 

SHHCK^ 


T^RNDIO 

SHRCh^ 


AUDAK  COMPANY 


PREMAX  PRODUCTS 


SOO  5***  Ave  .  N<*«i  York  16 

}uH  VUtAu  >3  S/iirc  /9/5 


RADIO  SHACK 
1951CATAL0G 
JUST  ISSUED! 


ARE  USED  IN  HIGH  VOLTAGE 
"HIPOT  '  COUPLERS 


S.S.Vv’hile  rt:^i^lor%  4re  nmnciied  in 
-.trirs  to  fK-rniit  t.  lurrini  Him  lo  ground, 
when  ihf  ■  Hip»it  '  <  .Hipltr  i<.  UNt-d  in 
nir<iMirr  nr  In  H>nilirnnuir  \t»liJiif  »»t  hijsh 
vnlta^e  linrrs. 

(  anjilun  line  MaieruN,  I  id.- -maker 
nl  Hipni'  (  nupler>  and  oilier  iraiiMiii'- 
Mnn.  disl.'ibuiinn  and  lighting  v'i|uipnu-nt 
VXe  have  alvvaw  Iniind  >  >. 
W  hilt  resislnrv  nl  ihc  hi>;heM  qualiu". 
Iliis  theikv  »iih  ihe  t'Oerienie  nl  ihc 
nian\  other  priHluierv  nl  eletirital  and 
rletirnnn  equipment  «hn  uv*  \k  hue 
revivtnrs. 


Mr*irf  rooar  tor  loor  ntu 

co^  e/  gionf  A«v  f72  pc9# 
SAocI  Cotolof  Amfi- 
cot  motf  comploto.  fov»«#pric* 
•/•cfroAtci  Hoo  potf-Kof- 

oott  90/  rolooto*  of  /tow  oqyip- 
/noof  Ooo  of  tko  fow  oil /tow 
cofotopt  fkof  will  epp«or 


SS.WHITE  RESISTORS 
ir«  of  p4nii-ulir  mtrrcM  lo  4II  ^1 
niril  rMrfi  r«  mkH  inn  mniif  ietti 
inj  g'nJ  in  4II 


WRITE  FOR  BULLETIN  4906 

It  ilrt4il%  of  S  S  NX  hilt-  Kr«i»tor» 

incJudinn  ioriMruciion. 
ciik.  iiimt-iuion^,  iti.  (  opv  Miih  pnic 
li»t  on  rrqur^C. 


HIGH  value  range 

10  to  tO.OOO.iMk)  Mcitohnu 

STANDARD  RANGE 

llkki  to  V  Mrxi»hni> 


RADIO  SHACK 


5.S.WHITE 


EQUIPMENT 

FOR  RECORDING 


CO,  •fwara#i9  m  M^Moornm  DivitioH 

•oiri  R  It  1*0  4«lll  ST,  NIW  TOIR  lA  N.  T... 
fllllRlf  SHAFTS  AND  ACCISSORIIt 
MOiOfO  PLASTICS  PROOUCTS-MOlOfO  ttSISTOCS 

^0$  /4t$tmietu  A44A 


when  you  use 

the  Audax 


OlA#r. 
4rw  fmdqrd 
ond  I 


fk«t  «•  wwoqyHod  Amp**  o  "OO 
o^oAoPto  M  i*«*«ol  fmP*h  tor  m 
wrdo  roAQ*  of  f*qMiT*m**H.  Rk 


«•!  tatt  tooKitr  ts^Rff 

Radio  Skack  lOSTON  1.  MASS 


on  an  emergency  Truck 

tb«  idpol  AnUima  lor  omor 
qoacy  ttotioat  tuch  os  firo,  pollco, 
wator  and  othor  oorricoo.  Tully  collap- 
tiblo  oad  odfustobloa  thoy  may  bo  bad 
ia  oxioadod  loaqtht  up  to  3S  loot,  col- 
lopoiaq  to  •  loot,  la  uoo  by  mualcl 
palitiooa  qoToramoat  oad  aUUtary  ooro- 
icoo. 

Ask  Your  Radio  Jobber 


S*<i4  tor 

r«oH*t 
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NEW  rtODUCTS 


<e«t<ii4it4V 


‘Pen^onmOHet 
Mk  Ik*..  PIOVED  B&W  PERFORMERS 

P«f  Mmm  **pf»l  •>  yff«rmnc»"  lasH  raqwirad  My  Hm  FCC, 
Ikwa't  •  camMikaHon  Miat  wM  viMilkl*  yow  to  comply  wMi  Iho 
loMi  omowikt  of  timo  . . .  trooMo  . . .  on4  monoy! 


I 

V 

I 

\ 

I 


AUDIO  OSCILLATOR 

MOOIl  200 . $11S 

I’roviilf*  n  low  di«tortion 
Miurcr  of  Hiiiiio  frc<|ii<‘n('iii«  lx- 
tw«-n  ;I0  xml  ;tl),(KK»  cyi  l<t« 
Self  l-OnlHIIMxt  |MIWfT  H(l|>|lly. 
CiilihmUon  att'iirnt-y  "-.'I';  of 

m'hI<‘  rfHdinK  Sixliility  I  ' ,  nr 
Fri‘4|u.*ru'y  otil|Hit  fliit 
within  1  iili..<Oto  tr>.(KMI('y>  Ifx 

DISTORTION  METER 

nOOEl  400  . $140 

h'or  funilHnM-ntxU  from  .tO  to 
Ih.tKtIt  rvrUw  nwiixunnK  hxr- 
monicn  to  4.'>,tMMt  ryrUv.  hh  a 
volt  Mini  ilh  iiH'tof  from  ;W)  to 
4ri,(MNI  tyi'lt’M.  Mm  input  for 
noim-  iiiui  iliMtortion  nifaHiiri*- 
liM-ntM  Volta  < 'alihration: 
liiatortion  mt-Haurcnifnla  *.  ft 
(ill,  voltiiK**  m<'iiHur«-ni<‘nta 
♦  r»';  of  full  male  at  KltK) 
lyrUai. 

LINEAR  DETECTOR 

MODEL  404  . $SS 

I’roN  iiica  romhinial  UK  liftti't  - 
or  aiul  l>riiti;ini;  tranaforiiu-r 
unit  for  UM'  with  any  liiator- 
tion  niftfr  UK  opcratiiiK 
ranifi-  -UK)  ki  to  .U)  me  Sinitl*' 
fiuliit  input  imiaaiani'o  ID.tMKI 
ohma  llriilKini:  im|))'<iam'«* 
tilMN)  ohma  with  I  ilh  inai-rtion 
haw  Kriipifiirv  la  flat  from  L’O 
to  Mt.tHH)  rvrh  a. 

SINE  WAVE  CLIPPER 

MODEL  2S0 . $10 

S|aaala  aiiuratc  analyaia  of 
aiiiiio  t’irruita  hv  proMiliiiK  a 
t<r<t  aiitnal  lor  I'Xaminini;  trail 
aivnt  ami  frm|in-n<  v  ri-a|a>nx- 
at  a  fraction  of  thf  loat  ol 
a  a<|uaii‘  wan-  iscni-rator  I  h' 
aii;nial  to  la-  tirivi-n  hy  an 
aialio  <ma  illator. 


SEE  YOUR  DEALER  OR  WRITE  TODAY 
FOR  COVERING  LITERATURE  DEPT.  EL-90. 


BARKER  &  WILLIAMSON,  Inc. 

2$7  PaLfOtld  Av«iiw«  Upp*r  Darby,  Pmiro. 


metically-sealed  relays  whiih  are 
retommended  for  applications 
where  humidity  or  du.st  condition.s 
present  a  hazard  to  continuous  op¬ 
eration.  Through  the  development 
«>f  a  new  method  of  sealinjr  and  the 
u.-ie  of  aluminum  containers,  the 
weiifht  of  the  units  described  is 
extremely  low.  Included  in  the 
catalntr  is  technical  information 
on  the  performance  of  units  con- 
forminjf  to  reijuirements  of  the 
ANH-2<ll)  anil  the  lo-f,  vibration 
tests. 


Humidity-Proof  ('apucitors.  Cor- 
nell-Dubilier  Klectric  Corp.,  South 
Plainfield,  N.  J.  Bulletin  KT.'549 
describes  and  illustrates  the  Koval 
Tijrer  paper  tubular  capacitors 
which  use  Polykane,  a  solid  syn¬ 
thetic  thermosettiiiff  compound. 
The  humidity-proof  capacitors  can 
be  used  at  ambient  temperatures 
from  —  tl.'i  to  ♦  IIMI  C,  and  are 
available  in  ratings  at  100,  200, 
400,  600  and  1,000  volts  d-c.  Insula¬ 
tion  resistance  of  the  units  de- 
scrilied  exceeds  10,000  megohms  per 
unit  or  2,000  meKohm.s  per  jif  at 
2.iC. 


Broad-Band  .Amplifier.  F.lectro- 
.Mechanical  Uescarch,  Inc.,  Kidtre- 
lield.  Conn.  Two  sides  of  a  sheet 
recently  is.sued  irive  a  description 
of  the  model  36B  amplifier,  a  versa¬ 
tile  broad-band  instrument  '  de- 
siyiied  for  operation  in  the  fre- 
iiueiicy  ranRe  from  d-c  to  l.fKio.ooo 
cycles.  An  illustration  of  the  unit, 
quantitative  data  on  performance 
and  applications  are  included. 


Klectronic  Stop-Watch.  American 
Chronoscope  Corp.,  316  \V.  First 
St.,  -Mount  Vernon,  N.  Y.  A  recent 
4-paRe  publication  treats  of  the 
electronic  stop-watch  which  indi¬ 
cates  time  intervals  from  B'  xsec 
to  3  seconds.  Operating  principle, 
methods  of  measurement  and  time 
raiiRes  of  models  KiO  am!  110 
chrono.scopes  are  shown.  Al-o  in¬ 
cluded  are  discussions  of  acces¬ 
sories  known  as  the  model  211 
input  adapter  and  model  301  photo¬ 
electric  adapter.  Prices  and  speci¬ 
fications  for  the  four  units  are 
Riven. 
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Variovt  ^yp•(  of  potantiomatart  euv 
tom  wound  to  ipacifkotiont  ora 
ovoilobla  Thay  faoiura  axtramaly 
cloM  limln  in  alactricol  choroctarit- 
tics  and  machonicol  construction, 
low  alactricol  noito,  low  torquo.  ond 
long  Ufa 


Record  Directly  with  ALF  AX 


(wt*  ttik  t  lim«  to  phetoorao^  oad  ttiao 
doaoiop  for  o  lot  or  tli.nft  tHot  nood  to  bo 
rocord*P 

It't  *i  oK  timo  to  oot  o<Q«iO  Atod  witH  Alf  AX — 
tbo  dttoct  roco^ding  twpo/  loot.t'vo  papf. 

Whon  v».A}  AL^AX  tbo  <wtrOAt  ttgOlf  fOCOrdt 
oi  ’t  oo>»ot  botwoon  tho  oloftrodot  Whoo  ono  ot 
tho  olo<*'cdo«  >  o  rovoivtng  HoI>ji  —  hwAdrodt  of 
iochot  por  ftotond  wttting  tpoodt  or#  ebfo>Aod. 
to<o*d  d-rpctlf,  pormsfloAfif.  at  ^119^1  tpoodi 

•  C*«*t>w«or  ro<or«jMt9  — Kwftdrodt  of  ct>TO<» 

tOCft  kOtOA^. 

•  AtomI;  rodiotion  —  murosocowd  ^tt^*** 

rotordod 

•  ■odar~««/l  K  11  PPI  rocord  iw  )3  ftO«> 
ood*. 

d  diott  09  boofdft  —  fro<ki»9  torjoft  owto- 
moti  oily. 

•  MUt'fi  froco  rocordiftf  —  $imMttowooM»  ro« 
fo  djia 

•  MultKhoamol  —  H  cKoonott  in  4  Imlio*. 
*AlfAX  It  tHo  AOW  tvpof  tOAtit  VO.  OlOCt'OMAti- 

fivo  rocofdtng  popor  which  fOcordt  diroctly  ond 
pormonoAtly. 

SotNf  for  ttforeforo  a«»d  locliNkol  dofo- 
To  got  ftortod  lOimtd’Otoly  »o«td  $t.00  for  o> 
pofimoA'ol  loM  of  AlfAX  or  bottor  itiil,  toftd 
$10.00  tor  loboratory  Auortmont  of  AlFAX 
tocordiog  ^opor 


All  types  will  operate  within  spec- 
ilied  limits  performonca  tarn- 

paroturai  to  ^ 

humidity  at  up  to 

SO.OOO  faat  Corrosion  mo-  1 

ora  used  throughout  and  all 

insulating  ports  ora  fungicidad.  Our  ’  OO 

potentiomalars  maat  AN-E-19  spaci- 

ficotions  *  rmnor  modUkation  of  tha  stondord  sinu- 

iotdol  potentiometer  type  KL-f1  C  (at  illut- 
troted)  permiti  operatkm  up  to  I  MO  KfM 
After  a  last  of  28  million  cycles  at  1800  8PM, 
one  of  thete  units  shorted  negligible  wear 

Writg  for  Bulletin  f-68. 


Wa  invita  your  inquirias  and 
spacificotions. 


THE  GAMEWELL  COMPANY 


ALFAX  PAPER  &  ENGINEERING  CO. 

49  tivorsido  Avonwo  MOCKTON,  IMASS. 


Ndwfon  Upper  Falls  64,  Massachusetts 


rUamaata,  anodas.  supporta.  sprlaqs, 
tor  alactroDlc  lubaa.  Small  wlia  and 
malal  lormad  pans  to  yoni  prints  lor 
otaambllas.  Doubls  pointad  pIna. 
atraiqhlansd  and  cut  dlamatsr  up  la  Vh- 
Inch.  Any  Isnqth  up  to  12  last. 

LUXON  Hahlnq  tdbkls  accasaortss. 
Inqulriaa  will  racslas  prompt  ottanHoa. 


Littlt-thou{ht>of  facts  about  capacitors 

Thb  ftbort  time  breokdown  Tohaq*  ol  a  woll  mado  D.C. 
copaciipr  ie  not  Iom  than  S  to  S  timoa  tbp  actuol  workioq 
voltoqe  ot  20  ~ 


Slop  orroothag  with  619 irons  Now  HI  HEAT 
TIPSjb  yocar  Ungor  Eloctiic  Soldonag  Pon 
cii  produco  a  toolly  voraolilo  tool  tbat'U 
porfonn  on  4  poi  with  tho  big.  bulky  100- 
150  wott  irona.  U  you  con’t  got  mmodioto 
dolivory.  plooao  bo  potiont.  lor  productioa 
boon  ky«t  cough!  up  with  doMoad  Ask  your 
auppbor  lor  No  1236  Pytomid  dt  No  1239 
Cbiaol.  Lwl  pnco.  $1  29  oock 


5  '  o  min 

Broakdown  uoltogu 

Batod  d.c.  workioq  uoltaqo 


Wotcb  this 


INDUSTBIAL  CABACITOII8  aro  unuoryinqty  bold  to  tbio 
formula. 

Doaiqnod  for  maximum  taloty  ond  tho  smallMt  poMiblo 
volumo,  INDUSTRIAL  CAPACITORS  aro  tho  most  widoly 
u*od  capacitor  in  induatrial  opplicotioiu. 

WRITE  TODAY  fOR  DCTAILED  CATALOG 


Sefoi  Offfcoa  In 
Aff  Pfinclpel  Cftlet 
3243  N.  Celifornlo  Avo. 
Chiceqo  IB.  Illino^ 


•BIOELECTRIC  TOOL  CO.,  Inc  j 

L05_-ANGELES  54.  CALIFORNIA  J 
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New  Miniature 
Insulated  Terminals 


to  help  your 
miniaturization  program 


Ki-uturiiiK  •■Ktrt'tiK'ly  siiull  iiiiii- 

IhikmI  with  ••xc»-lU-iii  projt- 

thrtf  iifM  iiiiiiuituri’  iimiilatoi 
tiTKiinuiM  af  now  availalili’  frotn 

I  to  tn«fl  tho  r*M|uir»-mf(itj< 

of  till-  tiiiiiiiitun7Jitioti  proKrain.H  tioM 
U-mi:  carnod  out  h>  titanufuctiiriTN  of 
•■l«i-trical  and  oUM-tronir  •‘<|ui|(m*-nt , 
tho  tcrtninulx  (‘otno  in  tlin-o  lt'nt;ttiii  of 
dii-lii'trii-  and  witfi  voltat:<-  lirfakiiown 
raiinj:^  up  to  oSim)  \olta.  In  addition, 
Ifn-y  lia\i-  an  futninoly  low  capaci- 
tano-  to  ^Tound 

'I’lio  XlltXtiXA  w  ill*-  .HmalU*!it  l^■r 
rntial,  lia\  ini'  an  owr-all  feciKlit  of  only 
thri'<' ^'iuhtli.H  of  an  itndi  ini-ludini;  Iuk. 
ItmulaiorH  an-  tfrado  (framii',  ml- 
icoiif  iinprt'Kiiatod  for  inaniinuin  r*-- 
Bi.Mtani-'-  to  nioiHtiiro  and  fungi. 

•Ml  tfrininalfi  ha\f  hox-tyja-  mount¬ 
ing  Htuds  w dh  .1  |H  thread  or  . I  U’  ( >1  > 
rivet  ttvle  mounting  Mounting  studs 
are  ea'lmium  plata-d,  terminals  are  of 
hrighi  alloy  plated  l>ra.ss> 

Write  for  aii'litional  ilata. 


Twrf«<  SpM  D«wbl«  fnd 

ii#9«  to«rd»  iwg* 


i  ustom  itr  standaul  the 
(•uaranU  ed  cufnponents 

CAMMIMI  TNIIMIONIC  COir. 

4)7  Concord  Av«  Co^^lHMigo  3t 
Wo««  Co<M*  S'oeh  Motnfomod  if  I  V  loborft, 
5014  VoAKO  tl«d  io»  Coli^otnto 
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NEWS  OF  THE  INDUSTRY 

ff«oi  poge 

Hro.s.,  Inc.,  Her!>ert  t*.  Clough, 
Helden  Mfg.  Co.,  all  of  (’hicago,  and 
11.  1..  Kuriz,  Sangamo  Klectric  Co., 
Springfield,  111.  lilacklidge  named 
Kenneth  C.  Prince  as  legal  counspl 
and  S.  1.  N'eimati  a.s  pulilio  r«‘la- 
tioiis  counsel  for  the  committee. 


Moliili*  Kailio  S«T\«*s  a* 

(•aiiH-  anifii 

Kyi  II’MK.ST  for  the  largest  two-way 
muhile  radio  communication  system  , 
to  he  I'stahlished  hy  any  fish  and 
game  commission  in  the  Cnited 
.States  will  be  supplied  by  the  IICA 
Kiigineering  Products  Itepartment 
to  the  .Arkansas  State  Kish  and 
tiame  Commission. 

Cnder  terms  of  a  contract  re¬ 
cently  aw.irded  to  KCA,  six  "J.'dl- 
watt  Fleet foiie  mail!  station  tspiip- 
meiits,  tw«-lvc‘  ;{<!-  to  .’itl-mc  station 
receivers,  one  humlred  and  twenty- 
live  i>o-\vatt  mobile  Fleet fone  units,  j 
two  complete  microwave  radio  re-  ' 
lay  stations,  and  remote  control 
,  units  and  test  eipiipment  are  Inung 
siipplii'd  to  the  fish  and  game  au¬ 
thorities. 

The  .Arkansas  .State  Fish  and 
(lame  Commission  plans  to  oiierate 
a  microwave  relay  station,  station  j 
leceivei,  and  remote  control  unit 
from  headipiarters  in  the  State 
Capitol  at  Little  KiH'k.  The  other 
microwave  station,  as  well  as  sta¬ 
tion  receiver  and  transmitter  units, 
will  be  situated  at  Shinall  Moun¬ 
tain,  .Ark.  Six  communication  sta¬ 
tions.  1  H-ated  at  .Star  City,  Hope,! 
.Magazine  Mountain.  Iron  Moun¬ 
tain.  and  Forest  City.  .Arkansas, 
will  he  proviiled  with  .'bt-  to  .uO-mc 
station  rts-eiving,  transmitting,  and 
remote  control  units. 

Tower  installations  for  the  two- 
way  radio  communication  system 
have  already  Iteen  starteil  hy  the 
.Arkansas  authorities.  Ihiuble  Vagi 
antennas  for  the  liC.A  typi'  ('WTU- 
■A.A  microwave  relay  links  and  di- 
elix'lric  vvhii>  antennas  for  the  com-: 
mission’s  mobile  equipment  lleet  arci 
scheduled  to  be  in-.talled  soon. 

Fnsiuencies  assigned  to  the  fish  I 
and  game  ciimmission  provide  for  i 
'.t.')?-  and  •.t.'>'.>-mc  operation  of  the  j 
microwave  relay  eipiipments.  The  j 
mobile  transmitter  units  will  oper- ; 
ate  on  Ifi.T  1  me  and  16. S2  me,  ami  I 


FOR 

STANDARD 

MOUNTING 

CENTERS 


Tka  M«w  Typ*  MCT-I 
(•Uphona-lTp*  (witch  —  th*  (mallMt 
mad*  —  mounts  in  a  singl*  round  hoi* 
—  *Uminat*s  n**d  for  slotting  pansl 
and  drilling  and  tapping  lour  small 
hoiss  —  providss  Tsrsatil*  switching 
action  in  addition  to  its  standard 
isaturss. 


‘'U*i«*rt*l"  Typ*  MCT-4 
Mounting  plat*  has  two  sots  ol  four, 
tappod.  mounting  hoiss  to  lit  all 
standard  mounting  cantors. 

BOTH  MODtlS  rtATUKt 
ilactrcstatle  •hialding 
batwaan  two  sals  oi  contact  sactlons 
raducss  coupling  batwaan  circuits; 
groundlnq  lab.  intagral  with  trams.  Is 
Includad  in  larminal  assambly. 

Varsotil*  lavar  octlaa 
proTidas  aithar  locking  on  both  sidas. 
non  lock  on  both  sidas,  non-lock  on 
on*  aid*,  lock  on  on*  sid*. 

Cesfact  balldspt 

parmit  all  popular  os  wall  as  spacial 
circuit  anangamants. 

Cam-ipriag  machaaitm 
is  aspacially  dasignad  for  quiat  opara- 
tion  and  to  raduc*  contact  bouncs 
to  a  now  minimum. 


MCT  Ratings 

Palladium  contacts  ratad  at  1  amp.  at 
US  volts.  60  cyclas.  non-indvretiv*  load. 


Ragsait  Catalog  Sksat  asd  f/P 
4DJ5-IOO  giving  datoils  of  esstact 
arrasgasrasts,  dlsMsiioas,  asd  priest. 


GENERAL 

CONTROL 

COMPANY 


1201  SOLDIIRS  flELO  ROAD 
lOSTON  34.  MASSACHUSETTS 
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VARIABLE 
HIGH  VOLTAGE 
DC  RF  POWER  SUPPLY 

1  TO  40  KV 

EftQincrrcd  with  core  ood  precision  for  the 
spec  tie  needs  nf  '  '^Ktri'l  u  ers  ond  Reseorch 
Engineers  in  the  fields  of 

ELECTROSTATIC  PRECIPITATORS 

PAIRTING  PROlECTlON 

NUCLEAR  AND  PHVS-  TELEVISION 

ICS  RESEARCH  PHOSPHOR 

INSULATION  TESTING  RESEARCH.  ETC 

#  Posifivo  or  ne90tiv«  output  o» 
spectriod 

it  AC  ttond-by  switch— 9roefi 

#  Hi^h  Voitofc  switch — red 

it  Vo  loble  voito^e  control  knob 
St  AH  oluminum  construction 
St  Focusinf  voltooe  control  (Optionol; 

#  Silt— 17  I  11  M  b" 

St  Tubes  1—SU4,  1— 4U.  1  — U2S, 

1  —  1  BJ's 

HIGH  OR  LOW  VOLTAGE  DC  RF  POWER 
SUPPLIES  BUILT  TO  SPECIFICATIONS 
Wrife  for  compfefe  information. 

INDUCTOGRAPH  PRODUCTS 

Dept  A  23b  West  SSth  St  New  York  19,  N  Y 
Inductogroph  Equipment  now  in  use  ot  leodin^ 
universities,  loborotories  ond  industrial  firms 


BIRTCHER 

STAINIISS  STEEL  .  LOCKING  TYPE 

TUBE 

CLAMPS 


83  VARIATIONS 

Whore  vibrofioo  is  a  problem,  Birtcher 
Locking  TUBE  CLAMPS  offer  a  foolproof 
procficoi  solution.  Recommerscled  for  gl} 
types  of  tubes  ond  similar  plug*in  com¬ 
ponents. 

More  than  threa  million  of  thoso 
clomps  in  uso. 

FREE  CATALOG 

Send  for  samples  of  B>rtcher  stainless 
steel  tube  clomps  ar«d  Our  storsdord  coto- 
log  listing  tube  bose  types,  recommorsded 
clomp  designs,  ond  pr<e  list. 


THI  BIRTCHER  CORPORATION 

JOir  HUNTINGTON  ot.  104  AN0III4  JJ 


rAtSTROIA 


Battery  of 
Medium  Gauge 
Steel  Housings 


/.  CONTROL  CENTERS 
ENCLOSURES 
S.  PANELS 


DANO 


MEANS  MORE  COIL  QUAUTY 


Whether  you  require  untreated  coll  windingm  or  epecially  treated 
vacuum  impreqnated  coils  with  wax  or  varnish,  Dano  is  always 
ready  to  furnish  you  with  quality  coils. 

EVERY  con.  MADE  TO  YOUR  EXACT  SPECIFICATIONS 

Form  Wound 

-^otV»o*Itin  y  ^1*°  Transformers  Made  to  Order 

I  thf  nBMn  fi  FCTDir.  nn 


CoMt  for  Hi«h 
Temperoture 
Applicotiens 


Also  Transformers  Made  to  Order 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WiNSTED,  CONN. 


LOOK  TO 


rStSTROM  MTvica  it  fatt, 
compatant,  complata.  It  iircludaa 
(omiinc,  puitchinf,  waldinf  and 
finithing.  Piping,  wiring  and  ac- 
cataoriaa  can  ba  built  in  whan 
daairad.  Falttroni  anginaan  will 
avan  procura  aivl  install  your  in* 
ttrumants  to  your  spacificatiofM. 
All  work  parformad  by  Falttrom 
it  dona  by  anginaart  and  tachni- 
ciant  thoroughly  familiar  with 
aach  phata  of  production.  Ma- 
chanict  tkillad  in  working  with 
ttaal,  aluminum  and  ttainlaaa 
ttaalt  attura  finaat  workmanahip. 
Falttrom  iiMtallationt  are  in  tarv- 
ica  throughout  the  alactrical, 
chamical  and  paitrolaum  indua- 
triet  —  have  baan  an  accepted 
standard  of  axcallanca  ainca  1870. 
For  a  practical,  economical  solu¬ 
tion  to  your  metal  forming  prob- 
lamt,  go  to  Falttrom! 

TO  SIT  All  TSI  TACTS,  TUI  OHT 
AND  MAIl  TNI  NANOT  COUPON  DHOW 


FALSTROM 

COMPANY 


Gentlemen : 

Pleete  tend  full  information 
at  once.  1  am  interestad  in 
Not.  _  .  .  . 


PKITIRHfO  BY 
l*Pf  BIS 


XEIICCIBIII 


LATEST 

DEVELOPMENT 

IN  low  DRIFT  CRYSTAL 
UNITS-100  TO  200  K.C. 


TYPE 

SC-10A 


STAtnurY  LESS  THAN 

.00S%  FROM  TO  -70“C 

freq-w.iiMIacteristics  of 

AN  AVMIMII^OA  CRYSTAL  UNIT 


.01% 

.007ISI 

009% 

OOMI 

000% 

.0025% 

.005% 

.0075% 

.01% 


” 

r 

t  ’ 

i 

—  « 

i_L 

s 

,  i 

L 

j: 

T 

4_ 

_ 

— 

r 

_ 

STD. 

OCTAL 

BASE 


STABILITY  LESS  THAN 

.0005%  FROM -40  TO  r  70*C 

f  ACA  of  tA#  ^•CUD0«I  IMIltB  CMIAIBtA  •! 

S  (•••t*!  mtrm  ffioMfototf  m 

•  «A«t*l  A«44««  MWrfMtFCAHv 
*itA  4*9  to  Fooig  Afo  4m- 

p««»AoA444t9  To  mMOtOlM  OBtfOtl»otv  clOBO  tol« 

Of  AOrOB  Ml  yOMf  O^MIOWDOflt  oloOBO  BOf»4  AlO«»C 

cemoloto  4«to4lB  of  voor  circoH 

0«M  COmololA  BtO«l4«frf  IMM  of 
crwBtol  MoltB  cOBor  tAo  fro- 
ooooc  9  roMco  from  1  A  C.  to 
too  MogACBCIOB. 

STANDARD  CRYSTAL 

COMPANY 

^  400  AIMSTtONO 

/  KANSAS  CITT  7  KANS. 


1^ 

standard 

crystal 


NIWS  07  THI  INOUSTtr  liMii«a>4i 

thi*  mobile  rweiver*  on  46.74  irn-. 
The  fixed  station  2.50-Matt  trans¬ 
mitters  will  transmit  on  46.74  mr, 
whi  e  the  fixed  station  receiver 
units  will  oja-rate  on  both  46  74  me 
and  46.82  me. 


R  r.M  A  I A 

l’Rt..sii»KNT  and  chairman  of  the 
board,  liolwrt  ('.  Sprajrue  ha.s  ap¬ 
pointed  W.  K.  (I.  Baker  chairman 
of  the  television  committe<*  of  the 
Kadio  -  Television  .Manufacturers 
.AssiH'iation.  l>r.  Baker.  dir«*ctor  of 
the  KM  A  eniriiieerinit  department 
and  chairman  of  the  .National  Tele¬ 
vision  .System  Committee,  succeeds 
past  B.M.X  president  .Max  F.  Bal- 
colm,  new  chairman  of  the  KT.MA 
reoryani7.ation  committee. 

The  complete  membership  of  the 
KT.M.X  Television  Committee,  to- 
trether  with  their  company  affili¬ 
ations,  is  as  follows: 

W.  K.  Baker  (chairman  i  of 
(leiu'ral  Klectric  ('o. ;  B.  Abrams  of 
F.merson  Kadio  and  Phonojrraph 
Corp. ;  .M  F.  Balcolm  of  .Sylvania 
F.lei-tric  Prixlucts  Inc.;  \V.  .1  Bark¬ 
ley  of  Collins  Kadio  Co.;  M.  (\  Bon- 
fiy'  of  Zenith  Kadio  Corp.;  K.  C 
Cosyrovt*.  pa.st  presiilent  of  KM.\; 
.1  X\'.  Craiy'  of  .Avco  .Mfft.  Corp.; 
\  H.  I>u  .Mont  of  .Alien  B.  Ibi  .Mont 
Laboratories,  Inc.;  .1,  B.  Kllioft  of 
KCA  X'ictor;  I’.  V  Calvin  of  .Mo¬ 
torola  Ilf.;  .M  (lardner  of  Wells- 
liardncr  &  Co.;  W.  .1.  Ilalli(.'an  of 
rile  Miillicrafters  Co.;  and  I..  F. 
Ilardv  of  I’hilco  Corp. 


\  IIK-  \I>K  In^lallulioii 

Tiik  C.\.-\  has  announced  a  contract 
award  to  Beixiix  -Aviation  Corpora¬ 
tion  for  It  “X’ery  Hiirh  Frei|uency 
.Aircraft  Direction  Finders"  iVHF- 
.ADF),  They  ace  to  be  installed  at 
airports  now  e<|uip|M-d  or  to  be 
eipiipix-d  with  surveillance  radar 
eipiipinent.  These  d«‘\  ices  will  en¬ 
able  air  traffic  controllers  to  identify 
aircraft  within  ranjre  of  their  sur- 
\cil!ance  radar  screen  durin>r  com- 
muniiation  with  that  aircraft. 

The  .ADF  o|U‘ration  is  linked  with 
the  .sco|H‘  of  surveillance  radar  and 


AOvivrisiMfNr 

II K  utid  L’lIF  power  leakage 
positively  and  economically 
controlled  by 
new  gasket  material 

Tlic  unique  rombiiuuion  of  controlled  re- 
silienc),  siihility  «nd  conductivity  found  in 
.Mc-tet  "F.lettronic  Weather  Stripping" 
nukes  it  particularly  effective  as  a  shielding 
materi  il  for  such  electronic  applications  as 
radar  e  luipment.  hiiih  frequency  heating, 
tclesisiiin  broaclcasting  and  high  frequency 
cominunicaiion. 

It  is  asailahle  in  strips  or  in  clie  formecl 
gaskets  of  ihe  shape,  si/e  and  solunie 
required  In  the  particular  application  I  ci>- 
noniical  in  cosi.  the  use  of  this  materia] 
permits  further  sasings  in  assemhiv  time 
and  eliminates  much  cosils  machining  of 
closure  surfaies  that  ssould  normalls  he 
rec|uircd. 


“Klfclronir  \X  calln-r  Stripping" 

The  h.tsc  material  is  a  knitted — not  woven 
—  wire  mesh  sshnli  is  made  from  ans  metal 
that  can  tic  drassn  into  wire  Knitting  pro¬ 
duces  a  mc'sh  consisting  of  a  multiplicity 
of  intcrIacTd  loops  which  increase  the  nor¬ 
mal  resilience  of  the  wire  and,  hy  their 
hinge  like  action,  permit  freedom  of  motion 
without  loss  of  siahilit>. 

These  characteristics  arc  retained  even  when 
multiple  la\-ers  of  this  mesh  are  compressed 
to  form  gaskets  or  strips.  The  result  is  a 
compressihle.  trsilient,  cohesive,  conducting 
material  with  a  large  internal  surface  area. 
VX’here  hermetic  sealing  is  alwi  rec|uired, 
these  gaskets  are  macK'  in  comhination  with 
neoprene  or  similar  materials. 

\ppliralinnic 

.Xmong  the  varied  applications  sshere  Metex 
"Mcctronic  Vi’eather  Stripping"  has  alreads 
provrd  its  effectiveness  and  ecemomy  are 
.Air  craft  pulse  modulator  shields,  wave¬ 
guide  choke-flange  gaskets,  shielding  metal 
housings,  replacing  hervllium-rnpper  fingers 
and  springs  on  TR  or  .ATR  tubes,  and  igni¬ 
tion  shielding  to  prevent  radio  noise  inter¬ 
ference  Ifie  facilities  of  our  engineering 
department  are  available  at  any  time  to 
assist  sou  in  determining  the  possible 
adaptability  of  "Flectronic  Weather  Strip¬ 
ping"  to  your  specific  rc-c|uiremcnis.  A  let¬ 
ter,  addressed  to  Mr.  R.  I..  Hartwell,  txecu- 
tise  Vice  President,  and  outlining  hriefls 
your  particular  problem  will  receise  imme¬ 
diate  attention. 

Metal  Textile  Corporation 

641  Cost  Firs*  Ave.  Rosalia,  N.  J. 
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S/?ecc^,,,  |(i\|' 

D'ARSONVAl  PORTABLE 

GALVANOMETERS 


AND  MOVEMENTS 


S#f.»s  57  SO* 
Mi#rer  Iwp# 


IB  o  burU  n  tempenant  oT  et^«’  >A|trw 
m  fh  «p<n<t-v  ty  QAd  rwffPdnptt  'Ho* 

>ia"y  d«t  fobip  Co(Oftw«*ry 

,  o^d  voT'Oui  otK«'  np*atur*^«A*s  U**-* 

Nnpb  Cho<<»  oT  4  tiondo'd  <«tod*ii 


Wf*9 


SpMify  BREEZE  "Monobloc" 
Waterproof  and  Pressure  Sealed 

CONNECTORS 


fry  Aomfor  for  Sorvico-Tottod 
"Hard-to-Got"  Compononts 


most  descriptive  of  this  new  REMI.KR 
microphone.  Waterproof  and  shock 
resistant,  it  withstands  rouith  han- 
dlinit.  yet  sensitivity  and  fidelity  are 
comparable  with  conventional  units. 
As  shown. equipped  with  press  ttvtalk 
switch.  6  fwt  cord  and  I’l..68  plug  It 
is  also  a\ailable  in  chest  units  and 
handsets  Tfir  answer  to  high  micro¬ 
phone  mortality. 

Ideal  for  marine,  iisrcraft  and 
mobile  service.  Write  for  complete 
specifications  and  prices 


twfnlwf  Company  1K)I  Bryont  St.  Son  Eroncltco  K).  CoAf.  AHono  VAI«n«io  4-343B 


IT  e  manufactmrr 

<!oil  VI  iiitliiig 
Kqiii|uii«‘nt 
I  nitersal 

I  ni%ersal  l*nnres»ise 
Hank  W  ound 
Hobbin 
Transformer 
><i!rnui<l 

IT  rile  for  lileraliire 


MoStl  W  aMd  tor  ttic  >nanat«tutc  at  .11  typot  ot  totticr 
coili  ond  tmoll  layer  wound  coili  ot  oil  doKriptiom 

COIL  WINDING  EQUIPMENT  CO. 

(formerly  Pfodwetion  fqwipm«nt  Coj 

37  W.  Main  St.,  Oyster  Bay.  N.  Y.  Tel.  OYster  Bay  6  1285 


TIir  •ily  APPROVED  MeitbUc  Sysltii 
Ur  Adviactd  Rodor,  CaimiiaBitatUBt, 
Old  Elictroik  Eqiipntit 

Br««t«  *'M«noblec«"p  with  tififit  ^i«€«  plottic 
offdr  out«tondin9  advonto9M  in  osi«mblyp 
wirifif,  moynting  ond  torvico  in  fb«  fiold. 

•  Aemovobfe  contact  pins 

9  Single  hole  panel  mounting 

*  Pressure  sealed  to  75  psi. 
or  higher  when  required 

SrtAtt  **Monoblec"  Wotorproof  ond  Prottort 
S«oUd  Connoctort  ovoilobtc  in  otMminvrn,  brots, 
ttboi  0  .  .  oil  ftitOB  ond  copocitie«  .  .  .  folly 
t*«t«d  ond  approved 

WRITE  FOR  DETAILS  .  .  . 

It  fow  bovc  0  tough  conncctoc  problem 
a»k  BftHZC  for  the  ontver 


MACDONALD  HLLCTRONIC  M ICROAMMHTHR 


Tlllf*  i(ioti  tniit  ti'  )a  to  high  seUAlllVity 

I  gftiibntPtlierrrn.  .h  rtiMlt  tpplit  allisOa  iHte  to  tu 

rrowVtOi  rrtim  burnout,  gfltl  rvUtIre  luarDvlrtstty  to 
ihtirk.  It  u  on  ideAt  inKnimi^t  fur  u»^  la  boiorii’ini: 

•o<-r  brt<1gr*>.  in»**turing  i-ryBlAl  rwflfltsr  i>utp*i*.  pbntit  ovll, 
•trolo  ggfr.  ibrrnMM-itupip.  and  lemd  Milt*ht>tv  ceil  rurroOto. 
ate.  TYi*  tfulriiinati!  may  alwt  ba  u.a*t  a«  a  In'  prr  aiupUflgr 
for  r«rurtir*i  bAlwti  ua*-*!  in  rh:»  mannc'.  currant  anpltfi* 

iiatlitft  uf  l.«MM  )«  ataJlaltic 


If  H  ATIO.N8 


H*nistti<  l>  • 

I  mtrraamoart  luti  «-a 
SO  micravuitt  *ull  •>  ah 

Hanger  • 


f'vrriiirv.lltla  oscrli  ail  — 

*4  amaara 

\cru.ai|  full  ■ 

T.iuv  i-tHuitaot^ohirut  « 
l‘lr%*ar  attpplv  110  — 
lar.  V.  ou  i  I'.s 
l*tiu«nki<iA«  7'  a  H*  & 


Corparotions,  Inc. 
41 K  South  Siith  Street 
Nework  7,  New  Jersey 
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The  Design  Makes  the  Difference 


The  New  STAVER 

WINI-SHIEID 


tfO 


The  shield 
thot  fits  all 
Miniature 
Tubes 


A  RaiibU  »hi«ld  Ihol  inwgiy  till  oil 
miniotvr*  luboi  bocouio  it  comptn- 
iot«i  tor  oil  voriolioni  in  tub*  di- 
moniioni.  Mini-Shieldi  or«  mod« 
for  both  T5'4  ond  T6Vh  bulb  lub«i. 
S«nd  for  cotolog  ihoot. 


(Quality  controlled 


S  r  r  r  i  n  f( 


lAIMMlilCK  uii<l  I.LASS 
jKWKi.  in:\iuM;s 

I VrfortiiMnrc*  |iro%i*il  for  iinrution  iin«| 
lonp  lifr  Ity  H«»rl«l\  Ii‘a4iinp  iiiakrrti  of 
rh'itrunl,  utnrnfi  und  Urninn  instru- 
mrnt%  ;  t  twtfmssrs  ;  ii  «>(irh«T  ret  ttrdrrs ; 
all  trsting,  tndtt  ating  and  rerordtng  o/>* 
paruius. 

rnMt  or  M-l  in  ior«*w«  or  huKhingn  lo* 
iuit  rile  for  liroihurr. 

M*  i  f  /i  fine  j  #•  ir  ••  /  *  «  i  rt  r  r  1  i  3 

|{i<'iiuni  11.  Itirti  ^  Inc. 

3  Spruce  Sired,  >\  ullliaiii,  ^laH«. 


tl.E<rrROM<;\I.I.Y  KKGl'I.ATKn 

LABORATORY 
POWER  SUPPLIES 


MoGRAWHILL 

••■tn  MM  Utt  ttRVttt 


If  You  Are  Having  Difficulty 
Maintaining  Your  Mailing  Lists... 

ypobtbly  no  othop  org«nit«rlMi  U  ot  voll  ooufoood  m 

Mc^row'HIII  to  lolvo  tho  compliMtod  problom  of  IM 
o^lnfononco  during  tbit  poHod  ol  unporoilotoO  ohongo 
In  induStriol  porionnol. 

M<^ow>Hilt  Moiling  LifH  covor  moif  mojor  lndoo> 
trioi.  Thoy  om  compilod  from  oicluii^  lonrooi,  ond 
orn  boiod  on  hundrodt  of  thouMndi  of  moil  ooottl«o> 
nniroi  nnd  Hio  ropofti  of  •  notion-wido  hold  ttoff.  AM 
nomol  or#  gunrnntood  oenurnt#  within  2%. 

Wh«ii  plonning  your  diroct  moil  «d*orfl|Ing  ond  ■ol— 
•fomotion.  coiwid^  thii  uniguo  ond  oconomUol  tor^ioo 
In  rointion  to  your  product  Oofniit  on  roguott 

McGraw-Hill  Publishing  Co.,  Inc. 

DIRECT  MAIL  DIVISION 

ISO  Wott  42nd  Stroo4  Now  York,  IS,  Now  Yof4 


MOMtAmV 

PtKIO 


ST^LNOAtO 
.  tACK 

!  mOunteno 

ptksm  stn 
•tM"  a 
MOTN  r* 
WfIdMT  M  iM 


A 


'  INPUT;  105  to  125  VAC, 
50-60  cy 

>  OUTPUT  1 :  200  to  325 
VDC  at  300  ma  reguloled 

'  OUTPUT  3t7:  6  3  Volts  AC 
CT  at  5A  unregulated 

'  OUTPUT  «3:  6  3  Volts  AC 
CT  at  5A  unregulated 

'  RIPPLE  OUTPUT:  less  than 
10  millivolts  rms 
For  complolo  intormotion  writ# 
tor  lullolln  [-2 


LiRBilt  ElirTll6\lfS 
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doc»‘00  to< 
gum, 

confme 

,col 

Bulletin  A 


,„ed  to'  o'» 

(oni'ol  moio'4  p'Oio 

needed  in  '*'»  •' 
Two  tyP"' 

checking  onothei 


NtWJ  OF  THf  INOUSTtY 


HituaH'd  by  th^  VHK  radio  im¬ 
pulses  from  the  aircraft  beinir  con¬ 
tacted.  A  line  of  li^ht  is  dra%vn  on 
the  screen  from  the  aircraft  pip  to 
the  center  of  the  scoih*  which  en¬ 
ables  the  airport  traffic  controller 
talkinjr  to  the  aircraft  to  lie  certain 
which  of  the  pips  on  his  screen 
represents  the  plane  with  which  he 
is  in  communication.  Me  is,  thus, 
able  to  Kive  the  pilot  dirc*ctions  for 
enterinjr  the  landinK'  pattern.  The.se 
installations  re<iuire  no  additional 
ei|uipment  aboard  the  aircraft. 


PRECISION  COMPONENTS 


SPECIFICATION 


BUSINESS  NEWS 

Tk(  nNU  \i,  rROPi'CTs  &  SKRVn->:i5 
Co..  Santee,  Calif.,  was  recently 
formed  to  manufacture  and  dis¬ 
tribute  a  comprehensive  line  of 
radio,  electronic  and  nucleonic  protl- 
ucts  or  services  for  .schools  and  la¬ 
boratories. 

Statio.v  WFIX  recently  bouRht 
$1(10.000  worth  of  new  equipment 
from  RC.\  for  television  transmit¬ 
ter  installation  on  the  Kmpire  State 
Building,  N.^ .(’.  Full  time  broad¬ 
casting  from  the  new  site  is  ex¬ 
pected  to  start  early  in  Decemlier. 

SY.MPHONIC  HADIO  &  KLKCTRONir 
CoRP.,  Cambridire,  Mass.,  recently 
moved  its  entire  plant  and  facilitie.s 


CONTROL  MOTORS 

60  400  cycle,  two  phoie  operofion  Stull  operotion  of'd  produced 

torque  rongr  VS  to  7  5  In  Of  Mo»t  to  ♦ulfill  the  requirernenft  of  your  par 
of  theie  ore  ovoiloble  for  plute  to  plote  titular  appiicotton  Write  for  Bulletin  M 

^"'"precision  G  E  a  R  t  R  '  N  s . 

u,i.H  io.u'iiooon  ond  j,„gn*d 

A  for  Ute  v»irrY  r.^or  troin»  oe»  ^ 

v-. ::r. 

.  ^ 


Designed  for  operation  In  electronic 
equipment  in  which  a  variable  voltoge 
output  mu^t  be  proportionol  to  a  ihaft 
\pt>ed  hoving  the  «ome  frequency  Oi 
the  supply  Output  voltage  it  lineor 
Over  on  extended  ronge  low  retiduul 


voltoqe.  ot  a  function  of  the  design, 
enhances  the  performonce  of  otso 
ciated  componer>ts  Induction  genera 
tors  olso  furnished  with  motor  geot 
trams  us  a  complete  assembly  when 
desired  Write  for  Bulletin  C 


Symphonic  Radio  &  Eloctronic  Corp/i  now 
building 

to  a  larircr  buildinir  at  1(10  Wash- 
inirtnn  St.  North,  Boston.  Ma.ss.,  to 
iiurca.sc  pnxluction  of  radios  and 
record  I'layers. 

.■<PRAGI'F.  Fl.KrTRic  Co.,  North 
Adams,  .Mass.,  and  Philips  Indus¬ 
tries,  Inc.,  Hartford,  ('onn.,  have 
formed  a  new  corporation,  the  Fer- 
roxcube  Corp.  of  .America,  to  be  lo- 
»ated  at  .">0  E.  list  St..  S  Y.C.  The 
new  corporation  will  manufacture 
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A  LOAD  OFF  YOUR  SHOULDERS  ONTO  OURS 

The  policy  of  Tronsicoil  has  your  service,  ready  to  produce 
olwoys  been  never  (o  restrict  the  precision  components  you 
your  design  possibilities.  We  need,  very  much  like  a  divi- 
osk  you  to  Cite  the  require-  sion  of  your  own  company  — 
ments  of  the  unit  you  wont,  only  at  a  cost  ond  with  expe- 
and  we'll  build  a  unit  to  meet  rience  better  than  you  con 
those  requirements.  Thus,  you  probably  realize  in  your  own 
hove  a  complete  factory  of  plant. 


TRANSICOIL  CORPORATION 


107  Grand  Street 


MTtirf 

OM  COM^AMr 

ifrrcffHf AO  foi 
STOCK  AKBOK 
LIST  OF  OVIK 
1000  SIZIS 


Coil  Insurance  | 

FOR  FAMOUS  PRODUCTS  ^ 


m  Comm  No  M  A^^icotFOSM 

Vrirt  i>f  »pciiAti/eil  '‘know  how**  fAsily 
cnAhlc  PARANUM'Nl  lo  pntviclr  ruAitly 
the  «hApc  and  »i/r  fu(>c«  you  need  lor  C4»tl 
form*  and  «>iher  u\r\  Hi  t>trle{frn .  //i- 
Sirrmgth.  Kraft,  l-ith  Paper,  Ked  Ki>f>e  or 


/Utmtrr  in  ttmiut  I nttniriiun  /V: 


JOHNSON 

TOWER  LIGHTING  FILTERS 
★ 

Hifh  Impedance  To  RFI 
Low  Impedance  To  60  Cycle  CurrentI 
6 

Umh^  JOHNSON  Lis^l'n^  filteis,  antenna 
fadiation  rcTivtance  i%  changed  ie\s  than  I'i  m 
compliance  with  fCC  regulations  filters  also 
serve  as  a  static  dram  device  when  used  with 
grounded  AC  Circuits  Variable  tuning  capacitor 
for  maiimum  Rf  reactance  Can  be  adjusted  for 
hi^h  impedance  over  the  standard  broadcast  band 
Write  today  for  specification  sheet 
which  oivcs  complete  details 


ADVANCED  HOME  &TUDr 
AND  RESIDENCE  COURSES  IN 
PRACTICAL  RADIO  ELECTRONICS 
AND  TELEVISION  ENGINEERING 
Rvewtir  four  trt*  home  tfudy  ot 

ichorW  tatcHcg  hv  writing  t 


UtK  omd  PARK  ROAD  N  W 
WASHINGTON  to.  D  C 
Approved  fof  Veteron  Tioining 


i/ci/  7'rrhfUi'iii  hi^tflntr 


WHITNEY  METAL  TOOL  CO. 


WHITNEY-JENSEN 


Production  shops  tu.rsin9  out 
quontities  of  small  formings  in 
large  presses  and  lob  shops  re* 
quiring  a  small  brake,  will  find 
the  No  247  a  cost  reducing, 
spoce-soving  piece  of  equip¬ 
ment  Capocity  of  the  machine 
is  1 4  go  mild  steel  over  Vg" 
90  V  die  or  4^^  tons 
Strokes  per  minute  —  47 
Throat  height  —  11-1  /  2’ 
Throat  depth  —  6-1/  4 


,\\jHtilailurer\  of  Paper  Tubing  for  the  T.letlrual  lnJustry 


616  LAFAYETTE  ST.,  FORT  WAYNE,  IND. 


FAFAMOUNT  S^al  Wound  FAFII  TUIIS 
FroMc*  Coil  Ac<uro<y  mod  ttoMhy 


(hinr«.  \L  ulc  r^nicc  .<1  «liKk  arbors.  Speiul 
■uhe«  made  lo  your  >pccitKaiion»  or  cn>ii- 
nrrrcd  for  you. 

NIWI  .Moitiurc-Krtittani  SbeHae-liouM 
Krafi  I’apcr  Tuhinx  Mealed  thellac  forms 
a  bond  whiih  presents  delaminaiinfi  under 

m,. - 


bmAiTvIgg 

_ 

LAB-BILTDRYBAnERIES 


Writ*  for  N*w 
FREE  CATALOG 

Here  are  complete 
descriptions  of  78 
lab-Bilt  Batteries  of 
industrial  and  bard- 
to-get  types.  Spec¬ 
ification  Sheet  en¬ 
ables  you  to  order 
batteries  especially 
designed  to  your 
own  requirements. 
No  order  is  too 
small.  Specialty 
mokes  and  ships 
^  FRESH  Lob-Bilt  Bat- 
”  I  teries  without  delay. 
—A  Get  this  new  coto- 


*  lAOiO  log  today. 
AND  ICNITION 


JOHNSON 


fam«4t4 


iet 


WASECA 


MIN 


JOHNSON 


CO 


Y//////////// 


SPECIALTY 


lATTfRY 


COMPANY 


(*T-0 


ION 


ICOMI 


WHTNEY 


METAL 


& 
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ScH<xcUtoHat((f  TtcuA 


^  fwin-Trax  Division' 
AMPlIflER  CORF,  of  AmRKA  j 
398-  7  Broadway,  Now  York  U,  N.  Y.  A 


NtWS  O'  THf  INDUSTIT 


a  ferroniatrnetic  ferrite  that  is  par¬ 
ticularly  useful  as  a  c«)re  material 
in  hiKh-frequency  coiU  and  trans¬ 
formers. 


*rofessional  MAGNEMASTK*  Consolette 


Only  the  Mugnemastcr  offers  ALL  these  Features' 

•  mofilt«rlii9  off  fopo  whilo 

rotor^inp 

#  tw«-dir«ctlofi  o|D«r«tl*iil 

50  to  1 5,000  cycles  at  1 5  In.  mc. 

50  ta  10,000  cyclaft  at  7  Vt  In.  por  tec. 

O  Dynamic  ron^a  9«Nirant«a^  battar  than 
50  dhl 

0  Sln9l«  ar  deal  track  r€cordin9  withaat 
<han9ln9  haadtl 

"7de  ‘Tffufmem  C^uisohtte  has  opnied  a  new 

( hapter  in  ilx'  liistors'  of  ta|M-  rctordiiig.  Here  at 

List  IS  a  prolesMoiul  la|>«-  nsiirdiT  in  the  (Xiputar  price 
Ki'kl  that  oiit|XTfi>riiis  iiistriiiiients  in  the  $1(NNI  price  class. 
Once  yon  have  seen  and  heard  the*  M.XCiNKM.VI'lC  Con- 
snlette,  you'll  aK'cs'  it's  tlx-  finest-sonndiii|{,  easiest -operatilift 
recorder  asailahle.  the  instriiinent  that's  years  alx‘ad  of  lU 
time,  ami  hy  all  staiid.irds  lops  as  a  ta|H'  recsirder  Value! 

*7(4  —  ()\er  2(l,IX)0  Twin-Tras  iixshanisms 

now  Ix'iiiit  snetesshilly  nscsl  trmjrnntees  its  eiiKinecrinit 
IHifection  and  lop-noleh  ixrlormanee  at  ALI.  time’s, 

SfMt  Im  etci.  immS  wS  hmsiIw  *  (awwittV  liltliin*  IimcI  * 

Cliaxc  •!  me  t  i,mV  |tS  mid  tV|  imIi,  w  /Vi  taV  tVi  iMa)  *  Slxilttr  idWt 

IN  ixwliNNi  *  yrNcfciNnirta  bciliti  fa*  iflitNNlNNNwi  ilNf  *  Nn  •NtnhMl  m  ttfd 
ifillt^t  Axial  ilay  m  ik-iltla  •  tlaiio  (tS%  al  li  w  fm  im  ,  ^  1 1%  W 
7V|  la.  ,ai  lac.  *  lifcliaw  iclt  aViailiai  i,ria|  ilaXiMi  *  Walla  aaa-ili,  aaa  aiacMeg 
Aiva  ivctaai  *  facaita  1lf%  xacaia  *  riayi  ixtcSiaii  aiaVa  aa  all  iiafla  tiack  immdtdd. 


AKMOni  ItoKARt'H  FOI'NHATION  of 
lllinoi.s  Institute  of  rechnolojry  re¬ 
cently  orKanized  u  nucleonics  .se<‘- 
tion  in  the  physics  department.  The 
new  .section  will  apply  radioactive 
tracer  tiH-hniipies  to  research  prob¬ 
lems. 


MoealdS  V#AQr 

Availohla  diract  from  factory  at  #VwW 
7ric*  cQvari  compUl*  tnitrwmcnt,  roody  lO 
record  ond  ploy  lew  imp«dan<«  inpvU  end 
input  miamg  focihtiot  optionofly  ovoilobip. 


Thk  F.yi'iPMKNT  &  Skkvk'k  Co.. 
Dalla.s,  Texas,  is  a  recently  estab¬ 
lished  organization  devoted  to  in¬ 
dustrial  electronic,  broadcast  anil 
electrical  enjrineerinyf  problems.  It 
has  manufacturinK  facilities  for  the 
buildinyr  of  small  electrical  equip¬ 
ments. 


AU  oporoting  contro/f  with 
irt  spon  of  yoof  two  hands 


The  Berkeley  Scientieic  Co., 
manufacturer  of  hijrh-speed  elec¬ 
tronic  counting  devices,  has  moved 
to  a  new  15.000-sq  ft  buildinjr  in 
Kichmond.  Calif. 


MORE  RORUlAt  THAN  EVER! 

Famous  Twin-Tr.is  Table  ami 
Portable  taiv  ns  orders.  Best¬ 
sellers  in  semi-jjirofessional 
class.  Fully  described  in  catalog. 


('oN.soLn»An:D  Kncineerino  Core., 
I’ii.-adena.  Calif.,  manufacturers  of 
electronic  analysis  instruments, 
have  tiegiin  construction  of  a  new 
6ii.0o0-.sq  ft  plant  .scheduled  for 
completion  .Ian.  1,  19.51. 


NOTHELFER 

Special  TRANSFORMERS 


PERSONNEL 


A.  W.  I’arke.s,  .Ir..  vice-president 
in  charge  of  field  engineering  and 
sales  for  the  Aircraft  Radio  Corp., 
Boonton.  N.  J.,  has  Ireen  elected 
chairman  of  the  Northern  New  Jer- 
.sey  unit  of  the  IRE  for  the  19.50-.51 
season. 


Performance 


.lOH.s  K.  IM  SM.VG,  .scientific  direc¬ 
tor  of  Columbia’s  new  cyclotron, 
has  lieeti  ajipointed  dean  of  the 
.school  of  engineering.  Columbia 
I’niver-ity.  New  York  City. 


Over  25  years'  experience  in  the 
manufacture  of  special  transformers 
to  meet  individual  requirements.  Built 
in  quality  proved  by  years  of  actual 
use. 

From  10  VA  to  300  KVA  Dry-Type 
only.  Both  Open  and  Encased.  1,  2, 
and  3  Phase.  15  to  400  cycles. 


Rich  ARP  C.  Leitner,  for  the  past 
four  years  chief  engineer  of  the 
Lear.  Inc.,  California  division,  ha.s 
resigned  to  take  a  similar  post  with 
the  U.  S.  Electronics  Corp.,  Los 
Angeles,  Calif.,  manufacturers  of 
sound  sfiecialties. 


Sand  tot  NEW  t  p«9a  lULLETIN 

NOTHELFER 

WINDING  LABORATORIES 
9  ALBEMARLE  AVE.,  TRENTON  3,  N.  J. 


Eric  Walker,  on  leave  of  absence 
from  I’enn  State,  where  he  directs 
the  Ordnance  Research  I.aboratory 
and  heads  the  electrical  engineering 
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Omi-IRUJin  mfG.co.  i 


HfWi  or  TMI  industry  (coatmiMd) 

department,  is  the  new  exeeutive 
seiTetary  of  the  Research  and  De¬ 
velopment  Board. 

Francis  X.  Ri-rm;NMtYKK.  for  the 
pH.-it  five  years  chief  engineer  for 
Federal  Radio  and  Telejrraph  Co., 
ha.s  joined  I’hilco  Corp.  as  execu¬ 
tive  enifineer  to  assi.st  in  the  eniri- 
neerinjf  administration  of  the  com¬ 
pany ’.s  jfovernmeni  and  industrial 
electronics  proRram. 


rapidly  duplicated  with 


Aa  of  l««f« 

forvntftf 


HYDRA -POWER  BENDER 
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F.  X.  Rettanmoyer  S.  Freedman 

.''AMl'Kl.  Frkh>M.\N,  formerly  new 
develo[)ments  engineer  and  in 
charge  of  .sales  enjrineeriiiR  for  the 
microwave  firm  of  DeMornay  Rudd 
Inc.  of  New  York  and  Calif.,  is  now 
owner  and  manager  of  the  recently 
organized  firm  of  Technical  Prod¬ 
ucts  &  Services  Co.,  Santee,  Calif, 


I)ONAU>  K.  Smith,  formerly  an  en¬ 
gineer  for  the  electronics  division 
of  Sylvania  Klectric  Products  Inc., 
Boston,  Mass.,  has  been  transferred 
to  the  renewal  tube  sales  depart¬ 
ment  of  the  radio  tube  division. 


At  I4VI  t  I’ROIM  (TION  lUNDlK  thji 
Bf.NDS  THIM  AM,  '  —  iiibinis  —  jnult  — 
I  lunorl  extrusions  moulding  strip  stink  — 
bus  b4rs  4nil  of  murse,  4II  tv  |h's  of  solid  iim- 
trruls.  t  Bolts  4nd  I  ve  Kilts  jre  pisi  tsso  ex¬ 
amples  of  the  sh4|H's  thjt  s4n  Ih-  rjpidiv  pro- 
diiiesl  in  one  oiierjlion  with  this  hvdrjulu 
iniwer  bender 

Die  IH  AtRO  HM)K  \  l*0\\  I  K  BfNDIK 

un  be  eisilv  set  up  in  sour  own  pljnt  for  4 
^re4t  \4r1elv  of  forming  o|ver4tions,  or  it  t4n 
Ih-  delivereil  lompletelv  tooleil  for  s|H-edv  pro- 
diKtion  of  4  s|H-si4lired  p4ri.  Insesiig4ie  this 
univers.il  iiMibine  before  vou  bus  4nv  "single 
puriiose  iH-nder. 


SfHtC  40-PAGE  "OII-IISS  DUPLICATING'*  CATALOG 


lull  into 
HlhI  l*arur^.  Ni 
I  Vr 


alAlRtL 


iiTLAtu^ti  ‘‘M  4I!  IM  K(  ^  IWfult'fN.  HtaWo,  Nhi*4r%, 
INiiuluN  jtvt  tmr  4»l  tri*v  l>l  HO 


OI-ACftO  i*  "Off- ACK-ftO' 


331  tfli  Av«<iy«e  Lull*  City,  Miiiii«»«ta 


THE 


GEOtUiE 


W 


moms 


€HHHOmATiO!V 


MtctWiy*  t%  €9mmmt94  W  cwwm- 
Uiylt  ••• 
f — Nif  «»<ftnAii  mcA  I«ni 

Alin  I  kmm  TW  ■». 

»■■■■*■!  Uiyl  1 00  ly*  JiTiwm 
9»d  I*  Om  tliyll  M 

W«r«  H  »•  UachiMli  TImm  iM  cnirt 
ptPitiDA  w  !•  mm  m49»m4 

•!  1  m  1000  tttmiwi 
«•  tmmtmwm  m  ttHm  4mm€Umm  Tlk«»« 
•r«  ••  il«y«  ••  mnm 


COM»A€Y...Mt«pW*«l  hm  mmm 
00  mn  Mtttrnmt*  mm  atmtm 

pmmm*  lyyc* 


CiiAi  tiAoiMa  . . .  r«p««u  imi- 
ly  mmlf  l/tOW  •« 

■MAV  •»•»«  wHk  MiCfUml 
4mm  M  witk  aoil  ••il  (•ftW* 

1«m  tmmmAmt  4Htm%m*%kmt  0 

•*4  10  !«»•  —4 

%m  vvytU  tmMwtmm  mm  tmm4*mm*  mmm$ 
U0m%  Pfmmnm  tmmdm^t  mrm 
mtmdm  l^mm  imtfmt  4*mt  wMk  lyiiMw 
mt  w4»mnwi  mm4  m*4m 


COMVIMIIMT  .  .  .  4mUwmfm4  tmm 
dMoIv  ci««fliU(#4  «4li  4mh  iv*- 
cW*«»tt«4  E«wlv  mmmmtm4  tm  m 

ah  4mU  My  i«c1i«4 


Kditor’s  Note;  Pag'e  227  of  the 
.■August  issue  in  error  reported 
•Mel  Byron  as  President  of  Klec- 
troiiic  Instrument  Co.  Mr.  Byron, 
at  one  time  a  manufacturers’  re¬ 
search  consultant,  actually  has  Ix-en 
appointed  chief  engineer. 


C.  .Artiu'r  Rokson,  formerly  as- 
siM'iateil  with  the  Crosley  Broad¬ 
casting  Corp.,  has  lieen  appointed 
to  the  engineering  staff  of  The  Tur¬ 
ner  Co..  Cedar  Rapids,  Iowa. 


D.  E.  Smith 


C.  A.  Robfton 


TERMINAL  PANELS 

Complete  equipment  for 

SPECIALS 


Units  lot  immcdiat*  shipment: 

1 ,000  to  30,000  ohm  ranf«. 

Special  resistance  values  made  to  order. 


Howaid  B.  Jones  Divisio# 


NEW  MUSIC  LOVERS 
AMPLIFIER 

the  GROMMES  CUSTOM 


undisputed  best  'iors“or  Instruments! 


ELECTRO -TEC  CORPORATION 

53  BERGEN  TURNPIKE  UTTIE  FERRY,  N.J 


For  PxccUioH  Washers... For  PxccUuxk  Stampings 


Esclutiv*  f««dbock  Circuit!  AAodel 
200  PC  frequency  r*spon$«  o! 
to  I  D6,  IQ^to  50,000  CPS  Distortion 
ot  20  wotti  IS  0.2%  r»o  phose  sK«tt 
or  tron»*«nt  osciik)ttor3s  ot  ony  kind 
Write  todoy  for  free  tecfwxcol  bulletin 


PRECISION  ELEQRONICS,  INC 


'Several  pages  of  Jones 
Cololog  No.  17  Mustrota 
standard  and  special  paiv 
•Is  we  are  coratonlty  pro* 
ducing.  latest  special 
•  quipmeni  enables  us 
pronipMy  to  produce  pvoc- 
tkolly  any  panel  required. 
Send  print  or  doscripHon 
for  prices,  without  obligo. 
Mon.  Hundreds  of  standard 
ferminal  strips  olso  UsIatL 
Send  for  Cotalog  wMt  oiw 
gineerirtg  drowiisgs  and 
data. 

JONIS  MEANS 

niMMOUAUTV 


Sond  your 
tp«ci(icaliorst 
lor  prompt 
I— quototion— I 


PRECISION  MINIATURE  SLIP  RING  ASSEMBLIES 

^  ED  and  commutators  for  gyros,  computers, 

^  ,  I  resolvers,  motors,  and  selsyns 

Y  7  I  *  Absolute  minimum  torque  friction 

,  ^  I  1  *  ronges  .050-24.0  inches 

I  •  Minimum  1000  VAC  hi-pot  between  circuits 
^  •  Fine  silver  rings  ore  electroplated  to  assembly. 

Palladium  and  rhodium  deposits  to  prevent 
i  tarnish  ond  minimize  friction 

|f  •  Supplied  to  your  specificotions  ot  competitive 

prices 


QCttfOl 


A  pr«l»rr«d  »MfPC«  of  pr*<rtton-mod»  WASHftS  ond  STAMPINGS.  46  yoort  of  ox- 
pnrionco  ond  wp-to-tKooOiinyfo  fo<iiifio«,  OMorn  fiipHott  qvolity  ond  Mrvko. 


1691  W.  LoFay«tt«  Blvd. 


Dttroif  16g  MkHitcii 
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SACKTALK 


pf  anstiehl 
PICKUP 

1%  TO 

OTHIR  PICKUPS 


FM  RADIO 
IS  TO 

am  radio 


Tk*  batwaan  tka  awaHPp  af  bw*I< 

ak»a*wakla  «raai  (ka  aa«  kf  ANSTIIMl  STIAIN- 
•IN4ITIVI  mCKUA  and  tka<  Pram  ar«Mrr 

t*  at  graat  at  tka  AiWarama  katvaaa 
PM  ra«a  AM  r«AI« 

I  herr  Arc  rcA«i>n«  »  hv  the  t'l  A\s  I  IMII 
MKAIN  M  NSIIIVI  IM(  kl  I*  bnnicwpuf  ihc 
hrtlliAniC  nf  irulv  srcAt  »«iuc«  end  urihe«irA« 
.  .  the  l«tcnl  mu%u  «»D  v«rur  rr(;(ird%  thAi  other 
method*  td  reptoduiiutn  IcAse  untouthrd. 


•  the  rf  ANSTIIHt  STIAtM  UNSITIVI  PICK¬ 
UP  le  •!«  •m^itwAe  frantAwcer  with  •  CON> 
ST  ANT  IISIIT  ANCI  af  ahaw*  750  000  ahmt 

•  S*9aal  awt^t  »•  at  a  |Kact»caHy  CONSTANT 
IMMOANCI  lavel 

•  traatieM  ret^ame 

•  NO  KMSTOOTtON,  phate  *hift  ar  avttfafK# 
al  lafarmaAa^ttaa  a^|»af«at 

•  LINIAR  SISPONSI  fvae  tram  p^akt  ar 
feeaaaaia* 


CAiTtlOOl  CAtTilDGf  HOiDII 


<  artridfce*  lor  ntiiro  f  rfM»\e  <  OtH  tip  radiuf) 
and  tiAndard  itrtiose  <0412*  tip  radiu*)  are 
available  al«»n|i  Hiih  a  Quiih  <  hanice  <  ar* 
irtdAc  Holder 

Stsli  are  tipped  with  lamou*  PI  AN^  I  II  HI 
M  I  *  H  I’rciiou*  Metal  Alio*  «huh  will  wear 
to  le%«  than  j  04M  Hat  in  14M)  pla>*  on  stand¬ 
ard  rciord*  at  proper  «t>lu*  pressure  Strain- 
Sensitise  I  lements  equippesl  with  Diamond 
«t>ii  are  also  asailable 

A  spesial  preamplits  inic  sinuit  is  nrsrssars 
Itir  operatiori  of  this  new  pukup  lour  stsles 
«>l  preariiplihers  with  and  without  power  sup- 
pU  and  iontinuous  tone  sonirols  are  asail- 
able,  and  are  enamrered  to  proside  the  lor- 
reit  psilan/ed  current  tor  the  pukup  element, 
and  also  tit  proside  the  first  siaices  of  signal 
gain 

Proof  of  the  c  ssellencr  of  the  PT  ANSI  I  HI  I. 
MKAIN  Pl<  kl  P  IS  apparent 

both  in  tests  and  tn  astual  listening,  when  its 
wide  ran^s  Hal  response  is  best  demonstrated 
Ask  situf  radio  suppls  man  or  use  the  handy 
toufton  below  to  sonipleic  IKII  INK)K 

MAHON 

PFANSTIEHL 

CNIMICAi  COMPANY 

(  MaSallM^aoat  Otvisian  > 

104  laha  Viaw  Avanua  •  Wawhafan,  IHInalt 


I  '»enj  me  i<*nspirtr  tree  intormaiton  about  the  < 
.new  I'MNMHHI  MKAISMNsIHVII 
,  Pit  Kl  P  I 


i#rs.  /aar  w-  ^rare 


I  Ms  KaWw  SmPft^  Naai#  ii 


frarl  ruKtonifr  lii.t.KHti.sfaction  by 
uxinK  7  inch  tv  sct.K  a.K  loaner.s  fret* 
of  charif«-  while  their  set  is  in  the 
Khop.  anti  honestly  find  that  most  of 
our  customers  prefer  that  repairs 
lie  tlidie  iiiitside  their  home. 

There  is  nothing  more  embarra.s- 
sintr  to  a  service  man  than  to  have 
an  obvious  treuble  that  can  U*  fixed 
in  1*1  minutes  turn  out,  after  an 
hour  Ilf  wiirk  in  frunt  of  the  cus¬ 
tomer.  to  be  a  .shop  job. 

We  originally  had  top  >fraile  men 
do  all  repairs  in  the  home.  We  then 
tried  the  other  methinl  of  havinv' 
exiM'rienced  radio  men  (learning 
tv  I  do  the  ho.ise  calls.  Our  books 
show  ba'ance  in  favor  of  the  latter 
methral  for  two  main  reasons:  fir.st, 
the  initial  cost  of  «><|iiippinK  new 
trucks  as  business  expands,  and  sec¬ 
ondly,  the  total  payroll  (Iresides 
mi.scellaneou.s  other  reasons).  This 
is  also  balanced  by  the  apparent 
scarcity  of  k'immI  tv  men  liK'ated  in 
our  area. 

N'otir  T  ible  III  te  'hnii|Ues  were 
thorn  lyhly  analvzeil  by  the  under- 
siv'iieil.  and  vou  mieht  la-  interested 
in  knowing  that  out  of  the  117  items 
listed,  we  are  for  14.  ayainst  HI. 
anil  have  no  comment  on  others. 

.■\l)out  cabinets  we  ale  thor- 
utiyhly  in  favor  of  placiny  all  con¬ 
trols  on  the  front;  those  seldom 
used  coMtrols  behind  a  removable 
panel  or  available  bv  removiny  the 
Volume  control  knob  or  -ome  such 
feature  U  e  ale  also  in  favor  Ilf 
haviiiy  tlie  cabinet  built  so  that  the 
voke  Is  accessible  without  remov- 
iny  the  chassis  and  we  are  also  in 
favor  of  haviny  the  safety  ylass 
easily  reniovable  for  cleaniny  the 
picture  tube  face,  as  the  electric 
cliarye  on  the  screen  does  make 
tubes  collect  dust  rather  badly. 

It  makes  little  ilitTereiice  to  us  as 
to  whether  parts  are  stanilardi/eil 
(iroviileil  the  distributor  keeps  ;i 
siib'.tantial  inventory  of  tho-e  spe¬ 
cial  [larts  on  hand.  However,  we  feel 
that  those  manufacturers  who  do 
not  use  distributors,  should  u-e 
staiiilardizeil  parts  or  provide  Rider 
and  other  circuit  diayram  sniiries 
with  a  substitute  (larts  list  on  their 
mo.iels.  If  is  easy  to  fit  a  standanl 
Rt',\  vertical  or  horizontal  trans¬ 
former  in  mo^t  orphan  brands,  but 
when  an  X^  Z  set  comes  to  the  shop 
with  a  defivtive  compi>nent.  and 
nothiny  in  the  standard  parts  di- 


2  KW 

VACUUM  TUBE 
BOMBARDER 

OR 


INDUCTION 
HEATING  UNIT 


For  Only  $650. 


N»«r  b*tort  o  «alu*  likt  thii 
2  KW  bench  iiioil«l  "lomborder"  O' 
high  IrnqucncT  iadiKlion  heater  .  .  .  loi 
MTiag  lime  ond  money  in  tyrtoce  hord 
enwg.  braiing,  loldering,  onneolmg  and 
mony  other  heat  treating  ogerotiont 

Simgla  .  .  .  Eoiy  to  Operate  .  .  . 
Ecoaomkol  Stoodardiiotion  of 
Uoit  Moket  Thit  New  Low  Rrica 
fottibla 

Tbit  compact  iodaction  beater  savev 
(poco,  yet  pertormt  with  high  eHicicacy 
Operatet  from  220-*olt  lioe.  Complete 
with  fool  twitch  ond  one  heating  coil 
oMdo  to  cniomor't  requirementt.  Seod 
templet  of  work  wonttd.  We  will  od 
fito  time  cycle  reqoired  tor  yowr  par 
ticolor  job  Cott,  complete,  only  $650 
Immediate  delivery  from  ilock 

Scientific  Electric  Electronic  Heoteri 
oro  mode  in  the  following  range  ol 
fewer:  1  2  3'5-5-7V5-I0  12'j-15  18  25 
40  60  80  too  250KW. 


Divitioo  of 

“S"  CORRUGATED  QUENCHED  GAP  CO 

107  Monroe  St.,  Gerfiold,  N  I 
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OIMINC 

C««U 

TrantftfMM 


MOVING? 

If  you  are  moving  (or  have  moved),  tell 
us  about  it,  won't  you?  Your  monthly 
copies  of  ELECTRONICS  will  not  follow 
you  unless  we  have  your  new  address  im¬ 
mediately.  Make  sure  you  don't  miss  a 
single  important  issue  .  .  .  and  help  us 
make  the  correction  as  speedily  as  pos¬ 
sible  by  giving  us  your  old  address,  too 

ELECTRONICS 

CIRCULATION  DEPT. 

330  W.  42nd  S».  New  York  18,  N.  Y. 
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D.  M.  STEWARD  MFG.  COMPANY 


COMPOlJKDai 


BIWAX  CORPORATION 


344$  N  O  W  A  RD  STRUT 

SKOKIE,  ILLINOIS 


Moin  OlfttP  i  Works:  Cboftonoogo,  Unn 
N«edKom.  Mosi.  *  Chico^o  •  lo*  Angeles 
New  York  *  ^hilodelphto 


^  WEATITE 
^  CERAMIC 


l>e%i|CTi  engineers  jnd  mjnufjiturrr*  io  the 
radio,  elcctriiii  .'rsd  electronK  fields  are 
finding  in  I  AVI  I  I-  rhe  precise  qualities 
called  for  in  their  specthcaitona  .  .  .  high 
comprecstve  and  dielectric  strength,  low 
moiMure  absorption  and  resistance  to  rot. 
fumes,  acids,  and  high  heai.  I  he  eaceed* 
ingly  low  loss-factor  «*f  lAVIlE  plus  its 
excellent  workability  makes  it  ideal  for  all 
high  frequency  applications. 


(  omffittt  Uetmli  on 


MelenliflrwJljr  eompoBuded  for  •ppclllr  nppllrwtione  from  wwae*.  realna. 
wephwilii.  pMrhe*.  oils,  und  mlnerwla.  .ksullishle  In  wide  risage  of  lueUlng 
point*  wnd  htsednessen.  Npeelnl  polttag  rom|M»wndi»  «re  hewt  eonduellBg 
wnd  rrisrii  resintuBl  wt  extremely  low  temperwl«rea.  Keeosiimendisttonft. 
•perlflr  dotw.  «nd  xample*  will  he  furnished  on  requeot. 


tnr 


Last! 


PAPER  TUBES  for  Coil 
Winding  up  to  x 

TVi"  wall  thicknesses  to 


/  JW  50.000  possibit  ARBOR  silts 

^  1M34CD1ATE  DCUVEXT  oa  STOCK'  (Um  oI 

tquoru  and  ructcosqsUor  D  uWctric  Eralt  tub—.  | 
frooi  H**  ti  ^8**  to  Ik)**  a  1kg**  of  vor.ou*  wall  : 
th.ckauMuu.  ID  IS**  luagths.  Tubua  alao  madu 
round,  triangular,  any  ahapu. 

Wrtlu  fodoy  for  prfcaa  on  AJVY  dunonaion  or  guoalfty  of 
lubu  you  deatru.  Aab  about  our  pbuooJic  tniprogoafud 
rubos. 

ACCURATE  PAPER  TUBE  CO. 

8S3  N.  Noble  St.  Chicofo  22.  III. 


TIME-TESTED  | 

DEPENDABLE 

SOURCE 
‘  FOR 


MOTORS  I  GENERATORS 


ELECTRIC  INDICATOR  CO 
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Professional  Services 


CROSBY  LABORATORIES,  INC 

Mmrrap  (i.  Crtihf  tf  Sta§ 


a  *- —  r — 
m.  <  ufliaiiMtrAllutMi.  TV 

TMt  rntHitmmu 

Wkmt.  lAAvr^iurr  A  llo«teI  HAoa  i 
IM  ll«rr<<h«  lU  .  MiiMoia  S  V. 
_ ♦  >ty  T  *tA4 


OUBROW  DEVELOPMENT  CO. 

/>«</{•  litttlofmeml  —  Mf'. 

IlMiKf  CartftKlr  btUlpOMBt 

Mr  •  filch  m  BurluircM.  n  » 

llurilA«la«  I  hiM 


I  EDGERTON,  GERMESHAUSEN 
I  &  GRIER,  INC 

I  <  ommllimt  tntinerri 

1  ||«Mf*'h  ItwakrpMMt  c»d  MAAttfhrtur* 

1  af  b«r«runl.'  Mi>1  ' 

I  ApMiciMt*  Ih  IIIcA  ItHMrjcrftAAf 

#  IM  HroohllA*  Af«ttiM.  homan  1$.  Mam 


ELECTRONIC  ENGINEERING 
CO.  of  CALIFORNIA 

ccf)  c«a4 

ffvoiCBinc 

lio  R  AWftr»4rt  AnAal« 

IMfnlitrV  t  rus  rcItfafttlR 


I  ERCO  RADIO 

LABORATORIES,  INC 

KjJto  i'timmi$nttJitoni  f^A//>pR#«/ 

ChCin<**MnR  liwtm  PrT>4i»«ka 

»l  tc  KniPf  Trl«fr«pli 

tVtr  •  Lmc  UlAiiil  •  N«w  Tort 


EDWARD  A  GAUGLER,  Ph  D. 

Coninlimi  Ph}iiiiil 

Uccitatk*  MAt«rici*  end  iMr  AvpllrcUaM 

«l|  RbcRWrd  M  t-bevp  1%AM.  MA 


PAUL  GODLEY  CO. 

(  «'h///ir<  Rjji-  I  nxifff'i 

OKVAT  NtlTi  II.  N  i 

Em  1»H  Littt*  •  IhOO 


HANSON  GORRILL-BRIAN  INC 

Pf  j\,i  6  Mt 

ltri~-loprrenl 

kueTruai. 

llv|t|(A<  Ur 

Mi:i‘l!A.\)<'Al. 

('uattuMit4l  Ml)l 

UlMt  Cn*«  N  Y 

tl  r%  «•„ 

4  i»n 

HOGAN  LABORATORIES,  INC 

t  \  I.  II  1*'^ 

Kri.j'.fc  =  fiKi «•» t « 

»«  r;-  ft«  1  ;• 

P  |it«  *  M  P«.  -“  .# 

Int  t 

r*  IV'»  R»*w  >.«  Y  R  «  »  t  rB*.5 


MIASUKEMENTS  CORfORATION 

Rtjfjffh  &  MMufjiturmg  l.nfmteri 
B*rr|  W  IlMt  larTT  B.  Illaur 

iului  M  tfta  Rmi/vb 
Rp»r)C'.lcU  Ml  the  Md 

D*««iavn»i  of  ElartroAle  T*a(  liwtnuMBU 
BoqAtuA.  B  i 


Eugene  Mittelmonn,  E.E.,  Ph.D. 

ConmltiHg  Enumetr  6  Phyticut 

HKh  TrvQttMiry  n«AEmc  loduMrUl  KlactroASfli 
ARpll<*d  Mid  MclbMAAtU'* 

54t  W  WMblactno  Blfd  Ch.^m  •.  lU. 

H(C1«  t  Mtl 


NIAGARA  ELECTRON  LAIORATORIES 

<X>?<RrtTATKPN  •  UMKiN  <'<»NSTKr<TION 
MrO  THE  ntf.KMiN  AP  HK1.AY 
Bp*iHcllsi&4  ta  Bolutlcn  of  pn>P)S*fM  of  <>I«rtnNil«' 
ced  oiortro  pfcptvci  iMtnu»«ti(otkiA  for  tb«  r« 
••arrti  or  coAifttrcl  icburc'orf  InduAfrial  ploot 
pntbt«Ru  *1m>  invlird 

AAdo^or.  Nrv  York  <Aki«  AddroM  NlATKlPMJlIl 


PICKARD  AND  BURNS,  INC. 

C.ovmitinf  lltdrumc  tHgtirtri 

AnonU  lad 

(•f  Miktrau 

Erarcfpti.  lip«oi<>pniPtit  A  liMtcn 
at  Rprricl  ClrctruftM  l^iu  pAioilt 
149  Hickloiid  At«..  Needham  *4.  Uum 


ALBERT  PREISMAN 

C'.un<mltivg  pngineer 
TolorUti>i).  F*ular  TrrhafjuM.  Vidoo 
Aapldlrrk.  I*hc*ln4  N'riitorM. 
ladiwtriol  App.iArii'ao 
A0li4t«d  «uh 

MA>AO»:MrNT  tkainino  ari*»n  iat»:h 

U0«  Uth  HI..  N  w  WMhln«i<«  IV,  U  C 


The  Robert  H.  Streeter  Co. 

f.lfctrmic  Deiifn  Sperialuti 

rtifinfint  OowoiTM'tc 
WuroiBRUnR  Moau/acn urar* 
i/  Dortroolr  fcAiulpairM 
In  Boothom  t’nticd  Htat^ 

HpartAlloU  lA  (bo  d«ol0i  And  ODOotnirUoa  of 
MaU»M  p«or«i  at  oqulpaoDt  for  opoclttn  iARlkiotlnao 
TU  »T  Orewovond.  Mum 


THE  TECHNICAL 
MATERIEL  CORPORATION 

{  ammkn/fjitont  Coniklunts 

Baatrmt  gngimoatima 
Oropfol  iMIr'ro  And  LoNvitorT 

11)  Mpptiopr  nAco.  UraArortM-R.  N.  Y 


WHEELER  LABORATORIES,  INC 

llAd:n  An  I  E.MimRlc'O 
('ueiwiltlnt  IlM^orch 

It  y  LltiM  An'rnnM 

klirmoAto  (  omptinMito  Tmt  fAi'iiparat 
llAndd  A  Whmiar  And  f^cinarr^nc  NtaIT 
(J-^AI  Nork,  N  Y  N*c|  1  T$n4 


Consult 

these  SPECIALISTS 

lat  tkAm  BAVA  your  fim#  by  brin^ibg 
tbAir  brodd  AipArlptKA  in  tbAir  tpACiAHy 
to  bAAP  on  yowr  problArm. 


ret-tory  seem.s  to  fit,  you  are  up  the 
proverbial  creek;  e.specially  if  the 
cu.Htomer  is*  a  bit  in  a  hurry  and 
you  can  only  Kct  .naid  part  from  a 
manufacturer  who  !.•<  either  too 
busy  or  ju.st  ha.nn’t  the  common 
courtesy  to  an.^wer  a  letter.  I’d  say 
for  all  manufacturers  to  ii.se  stand¬ 
ard  parts  only,  if  they  have  no  dis¬ 
tributor  (wholesaler*  .setup. 

In  closing  let  me  state  that  televi¬ 
sion  is  a  wonderful  busines.<,  but 
already  it  needs  a  housecleanintf. 
Not  by  New  Y'ork  City’s  licensinK 
proi>o.sal,  however,  but  by  all  the 
manufacturers  just  Kcttin;?  to¬ 
gether  and  .settinjf  up  a  system  of 
standards.  A  survey  by  said  manu¬ 
facturers,  or  by  Ki.ehtro.mcs, 
amonjf  the  .service  atrencies  would 
brinjr  to  lijrht  some  of  their  pet 
trri|K‘s  and  |>erhap.s  .some  irtsid 
ideas.  This  letter  contains  some  of 
my  ideas,  what  are  yours? 

CllAKI.KS  R.  Maiixei.l.  jR. 

ConiTK/rmp  Klevtronir  Kng. 

Ifrtta  fr*>R»rA.  Jne 
\>U*  OrIroHA.  l,a 

.\ii  llluiiiiiiuliii)'  l^iipslioii 

Dkar  Sib.>5: 

YoI'R  commk.NTS  on  the  develop¬ 
ments  in  electron  tubes  durintr  the 
life  of  Ki.KCTRonk  s  made  very  in- 
terestinjr  reading. 

The  paragraphs  on  the  931. A  and 
11’21,  in  particular,  were  appreci¬ 
ated  by  this  jtroup.  However,  1 
should  like  to  inquire  whether  “a 
billionth”  by  Ki.e:(TRONICS  stand¬ 
ards  is  a  thousandth  of  a  millionth 
or  a  millionth  of  a  millionth,  when 
you  say  the  1P21  “jrot's  down  to 
half  a  billionth  of  a  lumen.”  I  be¬ 
lieve  that  on  relU*ction  you  will  find 
u.s  even  more  conservative  than 
you  tholl^rht.  f)r  have  1  missed  a 
conv'ressional  redefinition  of  our 
billion  to  conceal  the  increase  in  the 
national  debt? 

.\I.AN  M.  Cl.OVKU 
h'nQ^n*  rrmg  Srction 
Tub*  r*rpt 

Kftitui  I'ttrpttratutn  of  Amrr^ra 
l.tinrttnt*  r.  f*<  •iN’tu/rrium 

( Kditor’s  Note;  A.s  far  as  Kl.E('- 
TRONlcs  is  concerned  a  billion  is 
still  one  thousand  million.  We 
woinler,  however,  if  the  British 
definition  miyht  not  come  in  handy 
if  the  current  trend  toward  in¬ 
creased  photosensitivities  Con¬ 
ti  nues.1 
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THE  NON  meeting  sill 
CONE  INSULATING  AND 

water^«oofing  com 

ROUND  FOR  IGNITION 
systems  AN^  ElEC 
TRONIC  EQUIPMENT 


meets  All  REQUIRE 
mENTS  of  ANC128a 


FLUXES 


EISLER 


SPOT  wIiDfftS  *of  '4  ♦P  2V)  KVA 

TK(V‘SION  TL-et  GlASS  WOPKINO  100‘PMlNT 
T0 SoP<FOt  o'v'l  S*o*v^P  Typet 

Af4t  f<ClNT  ^AMP  Mor«.i«o<  ?uR*ng  CQv«<pm*nt 
•iL-OPfSCfSI  Tuil  MoA.if<K»  jrif»a  Cqu»t/m#f>l 
MON  S«GN  MANIAS  (^iPMfNT 
tltC'PONtC  CtO*P*F*tNT,  P\jfr*Q\  »♦< 

A|T  GLASS  St»C*NG  o«J  Cu**  »'Q  *0*  loCxxofory 

IISIIA  CNG*Nf|AiNGrO  tf%<  TSlSoU*KSt  M»oFh  3 


CONTAGS 


KAtPOfcK.  dAVpIopiVAAnt,  Of>d  morHiFoctvT* 
oF  tl«<tfonic  •qu«pm*Af>->«  sin9U  mpd«l  lo 
lorg*  qMOnfiti«». 

niTI  THAt  m  fHl  lESMIt  M  Mi  ilMT  FAClllT«t 

itit 

niT-rr  ■  »*t**rA  n  •  MiU  U  Pi  a  UrfiAW  vitw 


FOR  THE  FIELD  OF 
ELECTRONICS 


DOW  CORNING  CORPORATION 

MIDLAND,  MICWOAN 


SHORTAGE  of  RADIO  &  TELEVISION  PARTS 
FLUORESCENT  LAMPS  &  ACCESSORIES? 

One  EUROPEAN  loarce  of  SUPPLY! 

Soci«f«  A  L  f  A. 

Rap  4%  U  %mn%.  90 

C«M«;  HALF A.BBUAMLi. 

kkonufactitr^rt  ottd  of  WorW-W/M  Ptpufpt»««i. 


MICROMETER 

FREQUENCY 
METER 


^  tor 

cMcliing 
trontmittArs, 
from  1  to  17S  me. 
iHitn  0  0025  per  coot 

LAMPKIN  LABORATORIES,  INC. 

BneMlM.  Fit.,  U.  •.  A. 


Everybody  loves  •  psrade  but 
here's  one  that's  particularly 
interesting  to  YOU  because 
it's  packed  with  “pocket-book** 
appeal.  It's  a  never-ending 
parade  of  products  and  servicss 
designed  to  help  you  do  vour 
job  better,  quicker  and  cheaper. 
You’re  in  the  “reviewing  stand” 
for  this  parade  because  it  comes 
to  you  in  the  advertising  pagee 
of  every  issue  of  this  magazine. 
Alert  manufacturers  use  these 
advertismg  pages  to  get 
the  news  about  their  products 
and  services  to  you  . . . 
quickly  and  effectively. 

To  be  well-informed 

about  the  latest  developments, 

in  your  industry . . . 

and  to  stay  well-informed . .  .> 

read  all  the  adt  too. 


Contocf  Mottrt 
•  Ryrom«ttM 


H.  CROSS  Co 


ASSEMBLY 
PRODUCTS,  INC. 

Thq^rin  FallB  2.  Ohu 


SUBCONTRACTING 

MILITARY  end  COMMERCIAL 

rtctivtrt  test  cquipmoAt 
trOALmittofS  —  controU 
»ybommbii«t 

TELETRONICS  LABORATORY,  INC. 

Wntbary,  L.  I.,  N.  V..  Wntbary  7.|02t 


CEMENTS 

FOR  THE  RADIO  INDUSTRY 

NITHOCEUDLOBC 
8YMTHET1C 
MOISTURB  RESISTANT 
,  THERMO  PLASTIC 

THERMO  SETTING 
VINYL  IN  COLOR 
COa  VARNISH 

BARRETT  VARNISH  CO. 

1332  Seetli  SOtli  Court 
Cicero  SO,  III. 

Writ*  Uf  for  Addlttoual  lafonuetlM 


Mgh  tpMS  high  SMtitIvlty 

SHOSTEO  TURN  INDICATOR 
Thp  KA/lPAn  SfiortDd  T«rn  «n0  Ot«n  ClrcMlt 
Coll  ChPckAT  ~  MoOM  IPIB  —  IaOIpoIm  sIabIa 
•liArlpO  tHPM  Af  #44  wkA  In  ARMnttntpO  Mils. 

BmnOtrO  mnnOrpi  3/It  1  i/4  for  nil  nvnmon 
sit*  cnlls.  RsfyiAlnt  vncnnni  tnbn  sIrwHt.  Jnck 
ft  nndin  Inticntinn  tn  sypnIsaiMt  Irflin.  BPlPr. 

Prnmpt  AnlissiiM.  Pricn  |ltt. 

KABTROM  HontlnttM  Bnnth.  Collf. 
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Searchlight  Section 


iMPLOTMf NT 
■  USINfSS: 


IQUIPMENT  ‘ 
:USEO  OR  RESALE 


OPPORTUNITIES 


SEARCHLIGHT  SECTION 


Engiieers  •  [lecutnes  •  Techiical  Mea 

PMttlRM.  H.aM  U  SM.Mi  TM«  C««. 

If  mf  mhm  4mtf*  •  *•« 
tMfl.  •iH  prvIlMiAAry 

ttMt  wttliMrt  riat  !•  prpMnt  psMtiPA.  •!*«• 

gm4  •44r9—  f«r  4«l«iU. 

TOMSETT  ASSOCIATES 

1107-2  Icroar  RM*.,  Pimbuttk  It,  Pa 


/m4tt*4M4l  ••tit  u«<SaE  miM  r«r 

•flipU#  wt 

AhtniMika  r*u  U  ItS  ft  iek^i  f  •»  «l| 
•  Nvftlatnc  »pfr'.$,g  m$t  «fi&«r  iltan  •  rvDtroft 
OmIr  Eunirait  rat**  tm 

4«  tm<*  Is  ■l••s«r*rl  t«rl««ily  m 

<•>«  r«4uflin  I  cutw’bM  !•  t«  •  t  m« 

i  HAtiMn  •ttirlt  iiMs  Mm»o  >4  tha  •Mnuf»<'iMr*r$ 
r  'Al.rf  rtawaa  jMigrtMl  tw  JasrnUv  ouct)  |»riAlu<t« 


'  H'>x  \ii4rt94  to  other 

SKVt  lO/fA  JJP  H  /<r  'JB> 

tmt'.ifio  it4  S  Hit  ktffttm  Ate 
MAS  P'HtSttmO  «li  f'-ot  St  • 


POSITION  VACANT 


,INKKH  WITH  min 
rl«*ni'p*.  fam  liar  wt 
[n  to  taka  •  oriiplat* 


RADAR, 

COMMUNICATIONS 


PhysicitH 
Mathemoticions 
Electronics  Engineers 
Mechanical  Engineers 


Kl-Kl-rUilM'  I’llV 

ilaVrlol'IUant  •  or  k 


•farraU 


CorDali  Aaronautical  Loborolory.  an  otfill 
ot»  ol  CopmU  U»iT«r«ity.  has  parmaasot 
positroBs  opaa  lor  msa  ol  proloct  oatiiaoor 
cahbor  with  adaaacod  doqroos  aad  ospori 
•aeo  la  physics,  appliod  mothomotlcs.  oloc 
troaics,  and  insiruoioet  dosi^a.  Assl9a 
moats  oro  varlod  aad  profossioaaiJy 
cholloaqiaq  ia  Holds  ol  puro  oad  oppliod 
physics 

Tho  positioa  ol  our  loboraiory  Is  botwooa 
thoso  ol  uaivorsitioa  oad  commorcial  ro 
soorch  lAstitutos.  Wo  boliooo  It  cooibiaos 
moay  ol  ibo  trodiuoaol  adoaatoqos  ol  both, 
laqmnos  will  bo  trootod  os  coalldoatiol. 
Thoy  should  bo  addrossod  to  Mr.  Nathaniol 
Stimson.  Dopartmont  E.  Coraoll  Aoroaauti 
cal  Laboratory.  F.O.  Box  235.  Bullnlo  21, 
Now  York. 


SONAR 

TECHNICIANS 

WANTED 


SiLLING  OPPORTUNITY  OfPlRiD 


(tricsntsa  and  proinota  n«l*s 
rsillu  rrslNtors  nois  t»‘tnic  p 
ipany  wall  fStstdiNhril  in  ru 


For  Oterseos  Assignments 


Tochnicai  QualUicatlooM: 

1.  Al  laoat  1  ya<us'  practical  asparianca 

In  latlailatloo  and  malntaaanca. 

2.  Navy  vatarana  ETM  l/c  or  klebat. 

3.  Aroiy  aalarans  TECH/SCT  ar  Slehar. 

Personal  Quali/ications: 

1.  Apa.  oTar  22  buH  poaa  phyilcol 

aaominatloB. 

2.  Ability  to  ouuma  raaponslbUlty. 

3.  Must  aland  ihorouqh  cbaractar  In- 

paattRallon. 

4.  WUlInq  to  qo  ovarsaoa  lor  1  yaor. 

Boaa  pay.  bonus,  llrlnq  ollowanca. 
vacation  add  up  to  ST.OOO.OO  pot  yaar. 
Paratanant  connactlon  with  company 
pooalbla. 

Apply  by  Writing  fo 
A-1,  P.  O.  Bos  3414 
Philadelphia  22,  Po. 

Man  quaUlad  In  RADAR.  COMMUNICA 
T10NS  or  SONAR  qlvo  complot#  history, 
tatorolow  will  bo  arranqod  lor  succoss' 
tul  appliconis. 


fMPLOYMiNT  SiRVICi 


ENGINEEBS- 

PHYSICISTS 

- SENIORS - 


POSITION  WANTtD 


Tho  W  L.  Moiaon  Corporation  ollors 
•poc.al  opportuaitioa  il  you  aro  hooTily 
•  xp#n*ncod  IB  roBoarch  and  dotrolop 
m«nt  on  rodar.  computora  and  aaao 
c  atod  oqu.pmont, 

Ploaao  addroaa  your  lob  roquiramonla 
and  roBumo  to  A  Hoftaommor  lot  indi 
Tiduat  ottant  on 


SfLLING  OPPORTUNITY  WANTtD 


THE  w.  L.  MAXSON 
CORPORATION 
460  W  34th  St  ,  N  Y  1,  N  Y 


SEVERAL  ENGINEERS 

Needed  by  contractor  lor  work  at 
Naval  Air  Missile  Test  Center,  50 
miles  northwest  ol  Los  Angeles 
College  Degree  and  experience 
essential.  Radar,  digital  computer 
or  general  pulse  technique  experi¬ 
ence  required. 

ELECTRONIC  ENGINEERING  CO. 
OF  CALIFORNIA 
ISO  Saath  Alvarado  Straat 
Lat  Anfal**  Colitornio 


SPECIAL  SfRVICf 


I'tuliMHul  llliitsInAlIttn  I  \lrttnt«»h 


FamUlor  with  ultra  hlqh  Iraquancy  oad 
micro  way*  lochalquo. 

Esporlonco  with  oloctronic  diqttal  and 
or  aaaloq.  computar  roaoarch  ond  d»> 
oolopmoni  proqrom. 

SolariM  commoaiurata  with  axporioaco 
and  ability.  Eacallont  opportualtioo  lor 
quolUlod  poroonnal. 

CoaUct 

C  6-  ioaoa.  Poraonaol  Ooportmont 
OOOOTIAR  AIBCRAfT  CORPORATION 
Akron  15,  OhN 


EMPLOYMENT  .  .  .  IPUIPMINT  a  .  a 
BUSINESS 

OPPORTUNITIES 

Whatever  your  need — 
think  “SEARCHLIGHT"  FIRST 
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SEARCHLIGHT  SECTION 


SENIOR 

ELECTRONIC 

CIRCUIT 

PHYSICISTS 

for 

Advanced  Research 
and  Development 

MXNDfnM 

HCQUIKXMEirrSt 

1.  MA.  or  FhJ>.  In  Pbyslea  or 
EX 

X.  No!  looo  tboB  Bto  yooio  o» 
poiloneo  In  odrcBcod  olodroolc 
ctacult  doTolopoonI  with  ■  toeord 
oi  ocoompUalunaol  «Mn«  ooi- 
done*  el  on  nnaonal  degieo  el 
Inveonlty  end  oblBly  ta  the  Soldi 

3.  Mfailmiim  o«e  U  yearn. 

Hughes  Aircraft  Company 

AttenSent  Mr.  lock  Boiaeed 

CULVER  CITY,  CALIFORNIA 


ELUTROMK  ENGINEERS 

BENDIX  RADIO  DIVISION 

Bendix  Aviation  Corporation 


PRODUCTION  DESIGN 


RESEARCH 


Bendix  Radio  Division,  a  leader  in  the  field  of  hiRh  quality 
radar  and  communications  equipment,  has  positions  for  engi¬ 
neers  exiJerieiK-ed  in  the  design  and  development,  for  pro¬ 
duction,  of  radio  and  radar  i*quipment  or  electronic  research. 

Positions  are  avaiiabie  at  ali  salary  levels. 

Go(k1  advancement  op{)«)rtunitit*8,  air-conditioned  plant  in 
suburban  Ifjcation,  excellently  equipped  laboratories,  tech¬ 
nical  library,  large  ex{)erimental  engine(>ring  model  shop. 

Housing  and  rentals  in  Baltimore  are  plentiful. 

Interviews  will  be  held  in  Baltimore,  Chicago  and  New  York. 
Please  send  resume  of  experience  promptly  to: 

MR.  W.  L.  WEBB,  Director  Engineering  and  Research 
BENDIX  RADIO  DIVISION 

Bendix  Aviation  Corporation  •  Baltimore  4,  Maryland 


ENGINEERS 

RESEARCH  and  DEVaOPMENT 

Coreer  Potiiiont 
lor 

Top  Engineers  and  Analyttt 

SENIOR  ELECTRONICS  AND  ELEC¬ 
TRONICS  ENGINEERS  B.S.  or  MS.  de 
qree-  2  to  7  years  experience  In  rodar, 
televis  on.  pulse,  video  or  display  cir¬ 
cuit  design. 

DIGITAL  COMPUTER  DESIGN  ENGI 
NEERS. 

AUTOMATIC  TELEPHONE  SWITCH 
BOARD  DESIGN  ENGINEER. 

SENIOR  ELECTRO  MECHANICAL  ENGI 
NEERS  Dec^ree  and  at  least  4  years 
experience  in  serv3  mechanism  anol- 
oque  computers,  special  weapons  or 
system  design. 

Submit  detoi'ed  resume.  Personal  Inter 
view  will  be  arranged. 

THE  GLENN  L  MARTIN  COMPANY 
(mDloymcnt  De  orfmetit 
BALTIMORE  3,  MARYLAND 


WANTED 

iHMr  for  n«f  rp]r|d)nn«>  typp  IntPT  nIRr** 

'^n.o.imicAtion  KuUir  .ntrf  •vimmun 

rftt.ns  DU-Hh  ln>tnirurnt«.  lotj.l 

^pt-Akine  ifniy  flrx  rlax*  woH  mtAbllabM  Min 
BA'l  orcan.iaiion  apply. 

PUita*’  rrpiw  la 

MODERN  TELEPHONE  CORPORATION 
SOP  Mediaen  Avenye,  New  York  22.  N.  V. 


RESEARCH  ENGINEERS 
ELECTRICAL  ENGINEERS 
AND  PHYSICISTS 


THE  FRANKLIN  INSTITUTE 

Loborafories  for  Reseorch  ond 
Development 

have  open  ngs  lor  personnel  with  2-10 
years  exoo  ience.  Advanced  degrees 
are  desirable  ‘.n  certain  ol  the  positions. 
Fields  of  Interest  covered  are:  Mathe- 
motical  Analysts  ol  Physical  Problems. 
Statistical  Theory  of  Communications. 
Electromagnetic  Theory.  Circuit  Analy 
■is.  Servomechanism  Theory.  Elecirical 
Computing.  Advanced  and  Fundamental 
Circuit  Development,  Rcdar  and  Pulse 
Circuits.  Supervision  of  Operation  ol 
G.C.A.  or  Tracking  Radar,  Air  Traffic 
Control  Air  Navigation.  Automatic  Con¬ 
trols.  Industrial  or  Marine  Power  Drives, 
and  Electrical  Machinery. 

Send  resume  ol  education  and  expert 
ence.  solary  requirements  and  photo 
graph  to: 

Personnel  Dopartmont 

.  THE  FRANKLIN  INSTITUTE 

Philadelphio  3,  Pcnnsylvonio 


RCA  Victor 

Camden,  N.  J. 

Requires  Experienced 
Electronics  Engineers 


RCA'i  «c»dy  growth  in  the  held  of  elec- 
ironici  rerultf  ui  attractive  opponunitiet 
for  electrical  and  mechanital  engineers  and 
phyiicistv.  Kaperienced  engineer*  are  hnd- 
ing  the  "right  povitton”  in  the  wide  *cop« 
of  Kf  .A'i  aciiviiiet.  fcquipment  is  being  de¬ 
veloped  for  the  following  applications: 
communications  and  navigational  equip¬ 
ment  for  the  aviation  industry,  mobile 
iransmitiers.  microwave  relay  links,  radar 
ayaiema  and  components,  and  ultra  high 
frequency  lest  equipment. 

These  requirements  represent  permanent 
expansion  in  K(.A  Victor's  Engineering 
Division  si  Camden,  which  will  provide 
eacelleni  opportunities  for  men  of  high 
caliber  with  appropriate  training  and 
experience. 

If  you  meet  these  speciheations,  and  if 
you  are  looking  for  a  career  which  will 
open  wide  the  door  to  the  complete  ea- 
pression  of  your  talents  in  the  helds  of 
elecuonics.  write,  giving  full  details  to: 

Notional  ■•crofting  OMalan 
•oB  900,  RCA  Victor  DIvWan 
■aUlo  Corporation  of  Amorlcn 
Cnindon,  Now  Jortoy 


IL 


I 


SEARCHLIGHT  SECTION 


WANTED 


made 


RESISTORS 

and  Potentiometers 


SINGLE  J— DUAL  JJ— TRIPLE  JJJ 


X  ALLEN  BRADLEY  CO 


RESISTORS  OTHER  MAKES  ARE  ALSO  ACCEPTABLE 
ALSO  CAPACITORS:  MICA  &  SILVER  MICA  &  CERAMIC 


LEGRI  S  COMPANY,  INC 

130  West  102nd  St.,  New  York  25,  N.  Y. 


Phone:  ACadeny  2-0018 


WANTED 

imOLATOMi  POU  un  KAADWAU; 
OUT  ITmARD  WtU.  COPPOWCU)  WIBX; 
WOTUN  KLBCTBIC  TOOLSj  SPUCINO 

•Lixva 

VICTOR  BCKNARD  INDUSTRIES 

Nl  Cat  21W  «  a.m,  Pkila  >].  P« 


WANTED 

T*latTP««rl<An  campoaaat*  u 

porta.  Aay  kuantllr  oad  coadlUan. 

Klarlronlra 

II,  W.  .iiKl  81  ,  N.»  Tork  11.  N  T 


WANTED 

MICROWAVE 
TEST  EQUIPMENT 


EUctrnniiR 

1)0  W  42n4  9t  .  N»w  York  II.  N.  T 


WANTiD 


Viirlou-E  ll.itt-a  S  Watt  WlrtA  W.i  lN»jur- 

lu  V 

Mil  — M/a-:KW2 

HZ-TUg  IT 
YI'-L'T 
YP-i 
ii-nu63 

Wire  or  Motl  Quontities  Avoiloblc  •  Prices 

W-74<n.  F:i««>*rt4ltr« 

H  4Snl  tk  .  lurk  If.  N  Y. 


WANTED 
Any  Quantity: 

SCR-284  &  BC-375 

A)  Surplus,  compitte,  brand  new,  unuMd. 

B)  Surplus,  complele,  reconditioned,  c«- 
cellent  shape  &  workinq  order 

omn,  F  OB  Nrw  Varfc  ta  ba  laknltlae  altll 
detftlipe  neecrlRtlen  of  cenfltlen  4  eeinplfte  lilt  of 
iteoiR  romfotinf  mbcR  vnit  le  .  .  . 

W-Ttll.  rirx  tronlra 
330  W  450-1  St..  New  York  18.  N  Y 


WESTERN  ELECTRIC  VACUUM  TUBES 

ttp—  loir,  loar,  mK  274A  or  b,  3iqa 

or  fi.  SllAr  313C.  323Ap  32aA,  33eA,  tUK 
34SA.  332A.  373Ar  374A  3f3A.  3»4Aa  lllA 
Ballast  Lrompo. 

W'flMS.  Kl*«tronlco 
ISO  W  45n.l  81  .  New  York  11.  N.  T 


DYNAMOTORS 

new  or  uted  but  in  good  working  order 

40CKC  inycrnational  corporayion 

1)  loRt  40th  St  New  York.  N.  Y. 


“Searchlight” 

IS 

Opportunity  Advertising 

—to  help  you  pel  what  yiHi  vkanl. 

— to  help  you  sell  vshai  you  no 
lony;er  need. 

Take  Advantage  Of  It 

t  or  i.iery  Hutififis  U'jmt 
■•  rhink  SuRt  III  K.HT 
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CONDINSIRS 


JnycM/uedt 


OIL 

CONDENSIRS 
Mfd  Volt  rttc« 
IS  %i  f 


IlfCTROLmCS 
Prong  Movnf 
0  Y  Ttp« 


MICA 

SOLAR  XMB 
TARRED  HOLES 

Mfd  Prlir 

tS—  \  lr«t 

••Ml  tt  iS 


•%  ll  Roodrlto 

Ml  L  11  Molar 

I  •»  J  i  *M  M. 

••  — ■ — ^  l•t•r»  M 

■  2>  •-2MV  i'a*  n4  Balit 

■  *r  woolof*  47t  $4  2S 

^  ml  P'S  *** 

,  ^  Boko  IM  Mr«  k0«)V  tfV  Ml 

1 41  voc  S5n 

ill  P'iW  VAC  Ri  Boko 

i  *4  Mooton  47A  U  2» 

ill  •-»  MA  Botir  R4  Motai 

■  44  Btoiooofl  Mod  21  •  wolf 

•  74  KOI#*  d-lOO  Mof  ObflOV 
>  ,0  O-SdO  so  II  voc  14  2S 
j  «4  O  S  MA  BoMt  {*  Rd  Boko 

I  »  04  Simoooo  Mod  2}  •  MMlt 
4  04  trkHt  3.100  Mo«  tOOV  SMA 
14  AA  M  23 

7  04  100  0.100  MkrMMft  I'.* 

ig  04  BmI  Boko  Woaton  Mod  Ml 

•  04  M  *3 

loos  O-TOO  Microdag  4' •*  Root 
M  43  Boko  37  10 

•3  44  0-2U0  Micfoomo  J'|*  Rd 

24  Boko  S4  23 

13  0-700  Mkroofnd  4*  Ro«t 

.21  Boko  Wootoo  741  fl3.M 
0  100  VOC  4*  Rort  Boko 

13  Wooton  741  3l3.9-> 

13  0-1  MA  }*  Sd  GI  Mod  DO 
U  31  $3  93 

f  0.10  MA  3',*  Rd  Boko 
.13  Ooluro31lO  SJ  93 


HIGH 

CURRENT 

MICAS 


BC-AOS 
INTERRHONE 
AMRLIEIER 
Cotlly  foovortod  to 
to  idool  Intor-Com- 
oiOMlcotlont  oot  lor 
oMro-liomo-or  for  ■ 
tory.  Orltinol  Now 
«  cooooroloo.  Old* 


#  Rocvf  A 

(or  MoMlo 

to  M30^ 
or  Xmitino  It?- 13990  (or 
Rotvt  Jiln9  TU  12. IS 
watt  Ror  Loot  T  U.  %3.U 
X«tr  Loot  T.U  3.96 


Avoil«bl«  In  Stocli 
Lorfd  Qtyt 

Affighotiol  C*fif»«€tor9 
Writo  for  LHf 


inf  9  tokot. 

4BG6.  9X3. 
)  ootllv  eon- 

Cooifloto  w 
S24.9S 


ARC  S  M  O. 
COILS 

4029  3.4  MC 

9030  4.3.3  MC 

6031  9  3.7  MC 

9032  7.9.1 

Rriro  399  00. 

4  for  II  SO 


AC  CONDENSERS 
74.A4  IJ9  l.M 
20-24  119  I  ••  I 

29-3«  110  I  •• 

31-37  110  I  •• 

3A.42  no  I  •• 
41-44  114  I  •• 

4.1.43  114  I  23 

3«-73  114  1.23 

72-A7  114  I  23 

A4.94  114  I  43 

AA.I44  114  1.34 
147.129  114  I  73 

124-IJIA  114  I  73 
1.44. 134  114  1.73 

1.44. IM  114  1  94 
U1-1H4  114  1  74 

143.191  114  2  44 


LR2I  LM  Rm 
Ctrollont  Cood. 


apr-'s? 

Rcc. 

Tunoo  234-219  Me 
Contolna  4-9AKS. 
tl.lOOl.  I  ^  f2A9. 
Idool  tor  2.4.10 

Motor  Coot.  Lott 

Oyn.  At  It  (air 


BC  434  CONTROL  BOX 
Romoto  Control  (or  AOF  Roc 
BC  411  Containt  0.$  Mill  Ton. 
Ino  Motor.  Dial  Control.  4  Sok 
Min  Grain  of  Wkaot.  24V  Pilot 
Lidkt*.  Brnnd  Non  S3  93 


Ceromicont 


BC-733D 


®BC  323 
XMITER 
30  Watt 
Trantmlttor 
with  rryttal 
OMillator 

•  n<'!'»i  on  four  trotolortod 
rkannol»~HUto  mattor  ooell. 
lator.  froauoncy  mooraao 
2000  KC  to  S2S0  KC  ky 
u«o  of  throo  atu9  In  roilt. 
Fivo  tuko  oforatlon.  901  ot* 
rlllator.  Ml  9«»or  amoli. 
Ror.  two  44  modulatort. 
ond  ono  44  ifooch  amol'Ror 
Prtco  with  TU.I7  Tunino 
Unit.  2000  to  3000  KC  32  93 


PE  1 17  Powor  Suoily  Lott  VIkra. 
tor  Cofld  A  Tukot  Priro  IS. 99 


BC  939  Mokllo  FM 
TRANBCCIVCR 
P  0.  BCR.9I9.  In. 
rludot  10  motor 


HORSIE  TALKIE  BC749  Xmttr 
Rcvr  3.9  MC  w  I  TU  Loot 
Powor  !M99ly  1 12.00 


TUBES! 


Outstanding  Values 

I  00  013  .R9  EF30 

.72  744.\  73  P.|27  if 

..  ...  00  703. 3  2  A9  R(  2M.3 

09  1230  33  724H  1.73  I0< 

09  l2KnY  .03  490  2  23  (it  332 

2  23  12497  49  Ml. .3  1  10  9'(.27l  41 

.09  I2SK7  72  A94  99  93  (il.302  71 

79  I3P  I  44  413  2  34  <il.02l  7! 

.79  2AI>7  .73  RAO  I  13  (il.097  7! 

3  34  34  Spot  ..  .74  A.%7  I  93  Ml  144  01 

1  34  43  Spec.)  .39  M.l  39  (iK39  01 

2  23  .39  44  .49  Ro4  13  44  QK04  0! 

2  93  .33  31  72  Ml  44  44  nKOl  0! 

I  24  227A  3  A3  R74  I  93  (^KOi  0! 

.79  223  AM  A70  4  93  VR9I 

1  93  24A.A  24  44  1443  .13  4KI34 

4  93  .343. A  19  34  1019  21  VHIIS 

3  73  4I7A  23  44  |024  AS  \MI17 

1  34  314  94  44  1029  .13  VI  124 

19  34  331  43. 44  1941  9. 44  VI  114 

2. 44  312  1  99  9442  .03  341  332 

74  334  4.44  9444  47  34N134 

342  94  44  (.t(272  1.93  34T204 


SOCV  Inout 
lOt  I.SA  for  Rort 
otc.  $2  79 

24«  I.3A  for  ARC/ 
S.  otc  SI  93 
2300y  4Mo.  2  S  2A 
S9  79 

lOM  Vet  /  S3Ma. 
2a4y/l.2A  94.49 

;24Vet/220Ma.  6.4 
7  7A.  4  4/4.  S« 
3A.  I.2S  .3A 

$3.29 

94SVot  /  SOMa.  6v/ 
2A  o.3«  /  I.2A. 
Tasfod  PrI. 

$2  2$ 

2.S0/9A.  2.5«  3A. 

for  494  Tukoo 
9000  Vt  92  93 
iSOVet  70  Ma  9.3/ 
.9  9.30/1. SA 
I  91  7$ 


(H-A 

IH20 

Hit 

n.2i 

2X2  A79 

iHPI 

24  24 

1(:10 

3I>0 

M.PI 

3l>il-.A 

3I)PI 

3r.PI  I 

3PP7 

303 

SRPI 

3HP4 

3<  PI 

SPP7 

3210 


0.30  Volt  DC 
Motor.  Wott* 
Infhouto  Typo 
AX  I20M30 
Airrraft  C30. 
Afoclal  Prtro 
92.49 


■  14V  •  no  H*  400'  OT  HA.  inoos  1 

ru  9—  1300  to  lOOB  K 

C  . 

IB/HH  iMt.  Ht|  SuMT  Elol  , 

—  J*.  M  »»  ' 

ru  4—  3004  to  4600  K 

C 

Id  10«  1 

ru  7~  46 

00  to  i2M  K 

C 

—  24-  , 

$  902  I9l^«l9l^— 1919 

ru  9—  42 

00  to  7700  K 

C  .. 

ll^^Ortal  Bato  Ponta9  Awartatila  ] 
Hifh  Porvoanro  Tuko.  0  9  /O 

ru  9—  77 

ru-io— too 

00  to  10000  K 

00  to  12900  K 

c 

c 

l«  aa.  9  lor  Gtd  Now  91  04  ^Iv  ' 

Chk.  Ofkljr  ahippliif  chga.  aont  C- 

ru  24—  200  to  600  K 

O  1)  Katril  concorno 

c 

oood 

•oooooni  crfiin  int  it  Rt  sfssssssssixssfxti 


Gamm 


MMltt  Fr«|iMnry  GA«t«rAt«r  American  T  m«>  I*r<w1 
•rl  t>i>*  HI*  M  K*^;iienr>  10  to  IM 
>H*n'tar<l  ’  W  %!*^»ter  ’ 

UHF  Gifnal  G«fl*rat«r.  R  <'  A  tvpr  T^Oa  STO  to 
Ml)  m«> 


rS-45  APV  '  rm  fflfr.a!  (Wiwar. 
TS  27«A  AP  V-mM 
T*4}  AP  ^  i>rM*laS>n  «•  Ik 

TA14  AP  I  r««ttlmH#r  ti<^r 

AP  \  i*ar* 

T«4A  U  eh^k^r  frr  INS; 


Hrldfr —  Pt'Wrf 


CW  WARM  I'>  (XiMm^ar  Wa»#rrrt«f  <'•>€ 
)n*i*  a  lhM  •••?ir«.  tnii'** 

mH^  ■'arr^lnc  >-•«#  '•■mtlar  to  TMUT  <}V'. 
Tt.MJ  UP  U\tU  V'  ■-»  1.-  han.1  i  .OOO  n 

UU  I  MfQ  Mp'^r  an.1  IV.!  ihMtlla)^'.  ‘ 
I  HV  \. 

TVN  AHU  POWCR  AUPPIV  MiTRai  U^ 


SEARCHLIGHT  SECTION 


6000  Me  lo  8500  Me  Beneh  Tnt  Plumbing 
tVi"  ■  *«"  WoTtguMa 

Kljntran  Manat  PIP'A  tomitiHa  with  ahlaM  an>1 
tunalH*  ta'mlna'ion  . .  .  IlSS.OR 

Fla*  Attaavatar  DltMI  . |A$  M 

Piarlalaa  Wavamatar  liRSM  Slt''iT»tDHrr  ad'uat 

. tlMOO 

Varlakla  StuA  Tuaar  SM  M 

WavaRwIAa  ta  Tyfa  '  N”  Adaptar  Sit  St 

Wavamatar  Taa  hhS^S  tSS  M 

Mattat  Llaa  lifr'4  l*)Tcla  on  fcmiar  law 

yr’vba  SWt  50 

MM»  Tm  tM  M  I 

Dirarllaaal  Cavpiar  ,  t«»  hola  SoDII  ! 

N  output  I2S  to  I 

Praritlaa  Cn^taJ  Manat  F<i|ulpc>ad  with  tuntnt 
alut«  and  tunahia  twmmatlnn  tlMtO 

TnaaAla  Tarailaatiaa.  I'rarialnQ  a<1;u*t  170  00 

La«  Pawar  Laat  SU  » 


4000  to  6000  mes  Bench  Tost  Plumbinq 

2**  X  1**  Wovsfuldn 

SlattaO  Llaa.  hFIMn'xay  typ*  SSt  aninpla'a  wuh 
proba,  «<*•.  ...  SAOO  50 

Flap  Attaanatar  MS  50 

VanaMa  StnO  Tuapr  aatf  Law  Panrar  Twailaatlpa 
$45  00 

Wavamataf  Taa  |4t  00 

Atf apian;  t'hnka  tn  choka  III  00 

('mar  tn  cirar  |I4  00 

(Ikolia  to  corar  lltOO 

Wavafutdt  ta  Typa  "N**  Adaptor  MS  00 

Oiraetlaaal  Canplar  Twa  hola  irpa  ’^pr  "N*  ' 
output  Ml  00 

Klyftrao  Mouat  K«:iiippt<1  with  funaMa  ta^mina 
tton  and  roK'rumrtar  allu-c  kljTHtr'Xi  an'mAa 
luniap  SI  10  50 

Cryttal  Manat.  K’lulppril  «tth  t'inahia  trrmlna*ir»n 
and  mlrromrtar  ailjuat  rrrttal  timinp.  Sl2S  00 
TnaaMa  Tarmlnatlan  P'acUWni  adjuat  S90  00 


4'OMHl  :\l<  ATIO.WS  4  0. 

IZII  l.il»«‘rl>  Al..  A  orL.  Ni.  A.  K>fl  p  I  PLItHNCn  Phtm**:  Diaby  »-ll24 
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•  SOO  Me  t«  9*00  Me  laiKk  T«t» 

Lla*  iVimfM.  *itk  .diu.i.n'.  nrA. 
wyniaJ  ant^ut.  p>«<l*lf«  tarn  ar  adjuat  IluabbU 
fAi  (Tpa  1220  00 

Rl/Mraa  Manat  IwM'^rnaf  Ilu<t4  typa  UHtAO  fw 
IIUI^  atr  iaatu-Saa  tuaahWi  tamlaatliin  175  50 
VarlaMa  Attaaaatnr  (>»M  •may  Bndd  tyv* 

Maataium  a'i«k«>altenb  |tS0  PO 

VprtaM*  Mnb  Tnaar.  DHSM  IPP  d*craa  phaar 
aruf^.i»a  napabiitty  170  50 

Flap  Attaanatar.  liBlAS  Maa!«uai  AttaoikatWsn 
|PI»H  I7S0P 

Maplt  Taa  I>HMy  M2  50 

Waaa  6a»4a  ta  Typa  '  M"  Adaptar.  1»H1T7  fit  50 
Lav  Paw m  Tanataatiaa  onsa)  |i5  SO 

Ual  Otra«(iaaal  Canplar  liHSOO  UI»H  typa  '  N 
OMltait  $15  M 

riaA  Up  Nam  Tti*  N  antpul  M  10 

Wpaasaiar  PMO  ta  P40n  mtm  mtb  rallbraiKm 
MWn.niMrt^r  adfnat  ltm>i  Hmit««  typa  $55  00  ' 

Wpaapnlda  laaptbo  l*ta*^t  aiMt  ittad  «)th  r«up 
Uapa  afaliabla  la  O',  ir.  SI*.  lO'  An*  aai  j 
Iton*  12  00  par  f 

PO  Oapraa  f  Ibavo  K  or  H  plan*.  S\a*  rattua  ti2  M 

MItarad  llba««  I!  or  II  ptana  fit  50 

44  Hapma  (HNat  (Ibavt  L  ar  H  piaiw  t(5  50 

to  Daoma  TwIM  P*  Kma  |A  00 

■nlkaand  Faad-Thm  Aioavbly  SIS  50 

Praaanra  Ganp*  Oaattaa  IS  ll>  paupa  aad  ur«a» 
atii04a  5l0  00 

Praaonra  Ganpa  IS  lha  .  $2  SO 

CryataJ  Manat  IN'Sl  tyfni  rrratal  haidar  tl7  10 


^iMiwbifif — 1*'  s  Va*'  WavtfMido 

Onal  Oadtlatar  BaMaa  Manat.  P/O  AIHIO  Radar 
r<»  »Hmrinp  two  7S.^A  K  Uyatrooa  with  arratal 
Bif»  mairhinp  alttpi.  ablrWti  M2.$0 

Onal  Oaelllalar  Manata.  <llacll  in  ba^»  with  'TT'- 
•ai  Mount,  tuaabla  tarminatluo.  attmuat.np 
tinea  tl5.$0 

OIraailaaal  Canplar.  ru  «0  r  TUa  off 
I>R  $1750 

ONatflaaal  mnplar.  APR  4  typa  "S'  taha  r>P  tn 

hH  naJihmrM  .  .  .  tl7.M 

Flanihia  tnatlaa  in*  lonp  $12.00 

Rntary  iaiat  « Tboka ’o  (V>ka  $10  50 

2K2I'^S  AB  Raaaivar  Inr*!  nartllaior  Ktyalmn 
Mnuat  <niMp(pra  nlth  «‘ry»tal  aH>uAt.  Irla  o."iptlnj 
and  rhoAa  ttHipllnp  to  Tn  . .  tn  $6 

TO  ATO  Daplatar  Mrtion  for  ahma  $5  M 

Hi-  5  H”  WAVIGUlOf 

Matt  ad  Llaa  ('nmpiaia  with  adjnrabta  pmha 
rryvtai  nutput.  pmruion  mmiar  adj«*L  numhlf 
(HI  t>pa  .  .  tnS  00 

Taaahla  Taraitaatlaa  l*rMrt«toa  adjuat  . .  10$  00 

Law  Pawar  Tanalaattna  525  50 

Maplr  Taa  .  MS  50 

TraatHtaa  1  *4*  t  S*  to  1*  t  <4*  fit  $0 

Oacdlatar  Manat  for  four  TS3AP  klyatron  fit  SO 
n  Oatraa  ElPaw*  t  nr  II  ptaaa  tl2  SO 

Waaapnlda  Laaptba.  (Njt  In  ataa  itad  ttmlird  with 
I  rhxkr.  1  'NTvar  par  lraip*h  t2.5i  par  P 

Wavaaiatar.  Abanrpttnn  tvpa.  PrarUtuM  mUm 
m«t*r  ad!u«t  Vary  hlph  "Q  ..  flMOO 


THfVMiSTOtS  VAftlSTOftS 


COUFLINOS— U6  CONNICTORI 

UG  ISO  I  71  UG  117  Cbaka 

UG200U  .50  UC  SI  Caaar 

UG07U  12$  UG  12  Cbaka 

UG27U  I  05  UG  7t5  Cnaar 

UG2iU  55  UG  2l2  Cbaba 

UGI07U  2  2$  \  Cana  Faaiala  Olap 

UG2PU  .55  'a  Caai  Mala  Fmiap 

UG2$4U  I  55  K  Bind  CIrv  Cbaka 

UGOaU  140'  Flaapa 

UGM7U  S2S  X  Band  Flat  Caatart 

UGOSU  1.41  Flaapa  •«  Tbk 

UGSPU  50  Caatart  Blap  ■«'  Tbk 

UGPU  .50  IS  51a  bala 

UGI02U  44  UG  $1  U.  Caaar 

UGIPIU  44  UG  M  U  Cbaka 

UG2SIU  I  01  UG  SS  U  Cavar 

UG  40  U  hpaal  far  UG  M  U  Cbaka 

Mitar  Amv  .7$  UG  00  U.  Caatart 

UG  4PA  1.15  UG  I4P'U.  Canar 

UG  Ml  Canar  2  W  UG  140  U  Cbaka 

UG  $44  Chaha  $  55  .  UG  ISO  U.  matart 

UG  42S  Caataat  2  OP  UG  TP  U.  Canar 

UG  MO  Canar  A  Cana  UG  40  U.  Cbaka 

Blao  i.PS  WrHa  na  ynnr  aaadi 


MAGNETRON  MAGNETS 

Pala  Dtom  •paatap 

S  lb.  S  la. 

11/32  la  <  la 


Einrtmaiainatt  far  aiaobotraai  $74  SO  aa 

6C  Mapaatt  typa  M7756ll$.  Gl  Dl«taara  Batwaaa 
pala  fama  rariaMa  2  1/15*  M500  Ga«M)  ta  r  >* 
<2200  Gammi  Pala  Dla.1  *»*  Naw  Pari  a#  BCb 
•M  .  $^50 


din 


OKU  tm  tJ51  7SICY 
M  50  tJ27  tm  7»A 

tJtl  tm  SJ31  73AA 
tm  tJ35  IJ30  721 
OKiistja  tide  714AV  roe 
CKtt  tin  tJdi  ntOT  701 

QK  M  tJtlJ  tiM  7206V 


6-107011  Ihwttaa)  $M 
0-144000  «nr  MTG  la 
"X  *  Oaad  Gmda  52  15 
0  157015  (tnhai  $55 


WItITt  fOR 
CiC  M/CRO 
WAVE  CATALOG 
NOW  AVAlLABii 


4  55  j  0  I5M7 

B  :  6  I7I5I2 
IS  OI7II75 
•  O.I/IS25 
0150442 
O  IttMl 
0  00514 
D-I4I57IA 
0  171121 
w;  ;  0  iMso 

'  0  152144  (MAI 

Lt  o-i5us; 


23,000  t#  27,000  mk.  IENCH  TEST  RLUMilNG— Vi"  to  *  i"  WovetMido 


PraaiMaa  Glnttad  Llan.  UnUnmay  Bodd  Mp* 

U7  $45H55 

«  -^0*-^-“  with  adjuatAbia  pruOn  and  eryatai  output 
tbiuom  dariam 

Prpalaiaa  GInttad  Llaa.  Adjuatabla  proha 

(HI  typa  «’I'K  tlHl*  525050 

Oiraatloaal  Canplar.  W  a  naw  adar  Mat.  ttlib  ptO  00 
Prnautan  Var  Attaanatar.  aafp  HarwaH  Rica  |t0  50 
TnaaMa  Xtal  Mat.  |»H4S3  taaa  tualap  pinup.  tSi  50 

Flap  Attaanatar  I>H4ni  IPDK  attnauauon  $21  90 

Law  Powar  Land  . $20  PO 

Mraw  Tnaar  _  |2>  00 

GAnat  Taa  il$  00 

Wanaonida  Laapth*.  f*  ta  O'  Ump.  pnM  ptaUd  with 
fOrnuiar  flaiLpra  and  nouplinp  auu  $2.2$  par  larh 
APG  $4  Batatiai  Jwat  MS  SO 

Bipht  Aapla  Band  K  nr  R  Plana,  ■partfy  aonhtna 
Unw  oF  rvMipitnpv  darimd  ...  $12.50 

4$*  Raad  K  9t  If  Plaaa.  ('boh*  to  ootrr. .  .  512  55 


dun  $37  SO 

Law  Pnwar  Land.  >«a«  mrda  |I5S0 

K  Raad  Miiar  Blark  ..  S4S  00 

Waanantda  S  >  ‘n'  tl  50  pro  fi 

Clmnfar  Flaapa*  .  S0« 

Flaapa  Canptiaa  Nnti  .  $04 

GInttad  llaa.  IwMomai  Budd  #397.  nr^n  MSO  50 

tr  T»ut  $15  00 

Baad  Olmrtiaaal  Canplar  tl'lOt/APH  14  fc 

riR  Mf  so  ra 

K  BAND  2K3S  n  car . .  .  $IIS.00 

SiSi  Mapaatraa*  .  .  $SS  PO 


3000  MC.  BENCH 

TIST  IQUIPMfNT 

It  CM  Wavaaiatar  UK  opa  |m.i4»«>  TTangia  nil  « 
(Tpa  in*a  N  Kittinp*.  Vvcttar  HiMa  Sllcfr'inHar  ■ 
dial  .  (Mid  inaiMl  U  ('anb  Chart  P.o 
M«a*r  IMiniA  \r«  SM  SO  , 

AGI4A.  AP  10  (  M  nek  up  HUadc  wPh  N  (  a»<lm  ' 
$4  SO 

LHTB  LIGHThOUGE  AGGIMBLV.  Pari  of  ItTIp  < 
AIM  S  A  Alii  11  Hrev'ear  and  r*an*  i  arlllm  w  j 
ami.  Tr  ('a»'‘T  and  tSim  >  «  rui  Tn  R*”'* 
Cwa  JC44  *«  41  Illi:  T-mahla  Al’t  Si  x'  i:**0  j 
ail  H  !4  ew  I'la'M  $44  SO 

Baaraa  Llpbtbant#  raiUv  10  mi  wl'h  mn  $<« 

••dl  In  -  KU  m-un  M'«  lUma'd  Rkh  $47  SO  a# 

$  BAND 

PO*  Twl*t  -I'^.iilnr  n^-rr  tn  circular  <N»>rr  12S  50 
Mapaaliaa  te>  Uarmp'tidc  ('oup^ar  wt'.b  7tlA  Ini 
b>««ct  .  *.-•»  p  Id  i-ta.Ml  MS  90  ‘ 

NiA  TH  lUt  ...mpiatc  nlth  tuW  and  cinirii 
.•  un**f»  $12  SO  I 

McNally  Hlyntraa  Cantw*  'or  Torit  nr  IKIK  Th'v^ 
-tpMi  ■•%.  •(>«••  M  90 

r.2f  $f*H  2  Flltw*.  Til*  N  .  input  and  mttpu' 
$(2  SO 

*20  Hlirairna  Manat.  Tur.ahi#  au’put  te»  (tw  '  N 

PULSE  EQUIPMENT 

G  f  b  2*41  $3$  so 

r  I  H  2  44  A  It  *  KV  High  1  vtag*-  3  t  KV 
Uw  \  Miapn  «*  RUi  hU  '•{■w  •T‘<)  KW  amt  t  1 
mu-rtwr.'  -r  luti'r^^w  «  piM-  I'Cm  $19  SO 

G  E  H24SPA  U  ;;  rw*;.a  13  KV  4  mlcm  *«r 
aid  pu'.aa  •*«  P’1  mepida  y  dc';»cra  .4K\  Paak 
u  mm  -».t  l<v  KU  OK  SM  SO 

TPOif  Manniatar  X  Raad  $110  00 

hO  4  Tbyrataa  Madalatar  lOlM  99 

G(  H  255  Haynr  aaltt  S9S  90 

71411  Tabaa  $12  90 

70SA  Tabaa  $2  114 

'00  GarOaM  'Op 

I'.anptwa  'la^*  high  »n,  ag#  puiac  tranrfnrtacra, 
B««a  obg  an. I  tv.a'.  Unm 

All  warrh  gaar  Mail  ardam  prawptly  Pllad  A 


TEST  PLUMBING 

p«tmp<rra  with  wwlipt  and  mmintini  bracket  $I2.$0 
WAVEGUIDE  Til  N*  WIOIH  <\>.AX  •  ImhrR 

Ksim-  ADM-nn  chokk  flamik.  bii.vfu 

Cl.ATKH  HHoAtl  HANH  $32  $0 

WAVEGUIDE  DIRECTIONAL  COUPLER.  $7  dh 
Nary  type  (  .$HV  47AA.N.  with  4  lo.  almtvd 

•M-d.in  . $32$0 

GQ  FLANGE  tn  rd  eh -.Ac  alapiar  IP  tn.  U>no  OA 
IS  111  t  S  In  rildc.  type  "N"  «'Utpnt  and 
mampi'T.g  p'teha  $27  SO 

AN'APBSA  lO  rai  antaana  wulpmcnt  cnn«Iat!ng 
•  d  t«N*  in  an  warepuida  Ma'iinri.  ranh  unlartiad 
4'  -Icperg  $7S  00  par  art 

POWER  SPLITTER:  TSO  Klyatron  Input  dual  '  V 
autput  . .  $1  90 

7.**  RIGID  COAX 

19  CM  FEEDBACK  DIPOLE  ANTENNA.  In 
lurdc  Ital'i.  f'T  uaa  nlth  ;>arat(>  .a  H.pi>l  C»ax 
Input  $A  00 

7'*IA  TR  mvitiai.  hcaT>  «ihr'^  P'atM  $2  00  m 

Mapnatraa  Canpllna  nt'h  Til  U»>p  $7  SO 

SperTy  Ratarlap  Jalnt.  prcx.itrlratl  $32  SO 

S  Ft  Laaptbi  Gtnh  Gnpportad.  p*  ><1  plated  pc* 
l«r\p*h  .  $7  so 

bbart  Rlfbt  Anal#  Band*  '■'*  alv-ra) . $2  SO 


GENERAL  TEST  EQUIPMENT 


Wbaotitone  Bridpa  InduBtrial  In«t  R\  I 

FM  Gipnal  Gmeratar  )i4>i>nTi>n  lUdm  type  I.*..' A 
Freu  range  |  to  10  me*  lr  to  $0  mm 
Candanaar  Weld  Powar.  t  ap  TA  (Rfd  niax  raa\ 
rhg  IMH) 

Fraqyanry  Metar.  larole  Mmlrl  1A'  inu  t;.  enn  me 
Mipohm  Brldt*  lndu«trlai  In«*rifi  ctii«  t«pe  MH 
Vi«yal  Ahanfurnt  Sipnat  Ganaratar.  t'rcncral  tHcc- 

"  new  TEST  EQUIP  IN  STOCK 

I -IPSA  0«rilla*ar  u/.4*. 

I.IM  Baeta  Ctllhmtaf 
1-211 — Ranpa  Calihrator  «r 

RC  415  Frea  Meter  Pbana 

RF  Praamt 

G  R  Caparity  Brd*  F2t4 
G  R  Uni  Galvo  Sbynt  #229  Oata 

G  R  (000  Aud  Oar  P2ll  .... 

TA  27KA/AP  Pwr  Mtr.  f.lOOOW 

Sit  Gan  P5(M  9-130  MC  PHea 


ARMY.NAVY  TEST  SETS 


TVN  8SC  KLYSTRON  POWER  SUPPLY.  MIT 
iUd  Uh 

CS60ABW  WATT  METER  IVaierneter.  3  CM 
APRS  RECEIVER  Item  to  f.tNiO  oica 
AN  CRN  5  I')  rentlme*er  4’  Urn  ou'put  IlF  pwk 

age  Inclulen  magnetmo  iwrUUtor.  c*gnp!cte  mod- 
uiatiT  e«»»iiplefe  rerwrer.  cntrplcte  A,p»al  and 
a'lalyicf  «Jth  ar*-pa  ll.'V  SC  tninit. 
Oebvdratar  I'nlt  CPI)  I''1S:  A  ;-  rmiMa  rret  np 
('••inpr**^«i'r  (o  S9  lha  Compl  for  Ka-lar  XSMS 
tJne  New  M2S  00 

SO  1  Rareivef  10  mr  IP.  A  «tapea  FAi'7.  10  MC 
Hand  width  Inpt  '  1  mr  II  W  p*r  --g  4  0  mit 
gain  per  rtage  a«  deac.  In  eh  13  I'k  2'  MIT 


priae*.  FOB  NYC.  Sand  M  0  ar  Cbk.  Only  tbipplni  ebpa.  aeat  C.O.D.  Batad  cpaeamt  tand  P  O. 
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SEARCHLIGHT  SECTION 


D.C.  MOTORS 


KolKm«H  Type  776-01  4Q0  cycle  2 
phove  droq  up  type,  phase  voltog! 
29,  vofioble  phose  35V  mo^imum, 
trequecKy  400  cycle 

Price  $10.50  each  net. 

REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pioneer  ANS730>2  Indicator  and 

AN5730  3  Tronsmifter  26  V  ,  400 
Cycle 

Price  $40  00  per  let  new  seated  boset. 


^  A  C.  MOTORS 

5071930.  Oeico  I  15  V  ,  60  Cycle  7000  1 
r  p  m  Price  $4.50  each  net.  ^ 

36938-2,  Hoyd'.n  Tim  < 

ing  Mol' r  IIOV  60 
cycle  4  5  < 

r  p  m 

Price  $3  00  eo  net 

Type  1600  H.jyrJ  m  Timing  110  < 

V  AO  Cycle  3  2  W  4  r  p  m  ^ith 

t.roiir  Prtc*  $4  00  cock  nef 

Type  1600  3  im  ing  V  jfof  MO' 

V  60  Cycle  2  2  I  240  r  p  m 

Price  S3  00  each  net. 
Type  1600  Hoyfltjn  Timing  Motwf  1  10 

V  AO  '■  ycle,  2  3  AT  I  r  p  m 

Price  S3  70  e«ck  n-t. 
Type  1600  Movl-in  Timing  M'.tOf  110 

V  60  cycle  2  2  w  I  I  5  r  p  m 

Price  $2  70  each  net. 
Type  1600  Hiiv'lnn  Timing  V  'f'.r  110 

V  60  Cycle  3  5  »  I  r  p  m  With 
'ihitt  unit  tf>f  outomotic  engaging  and 
':i-.engoging  c#  geir- 

Prici  53  30  eocH  net. 
Type  1600  Ha  d  -y  Timing  M  t  r  110 
y  60  CvCii  2  2  yy  I  60  r  p  m 

Pr  ce  53  00  each  net. 
lettirn  Air  Deyiri--.  Type  J31  Synchnm 
u  M  lor  115  V  400  cycle  3  phose 
8  000  r  p  m  Price  $8  50  eaclt  net 
TelecSron  Synchronous  Mo'or,  Type  B3. 
115V  60  Cyde  2fpm  4vy 

Price  55  CO  each  net 
8arb«r  Colmon  C‘  nfml  M  l.  r  T vp 
AVl.C  5091,  „.y,.rs,l,l,.  24  volts  DC 
7  ompy  I  K  P  M  Torgue  500  in  l(is 
!  Cunt. Jins  2  (.iiliustolile  limit  sivitches 
^  with  contorts  tor  p  isiln  n  indicofinn 
I'TeoI  lof  use  os  o  rem-ite  po'.ilioncr  nr 
a  hrom  or  trU-yision  onfenoo  rcitator. 
will  o|>erotr  on  A  C  60  Cycle 

Price  $6  50  eocS  net 


5069625,  Delco  Constont  Speed,  27  V., 
120  rpm  Built-in  reduction  geors 
and  governor  Price  $3.90  eoch  net. 
A- 1755,  Delco  Constont  Speed  Shunt 
Motor,  27  V  ,  2  4  amps  ,  3600  rpm, 
i  30  h  p  Built-in  governor 

Price  $6.25  each  net. 
C-28P-1A.  John  Ostcr  Scries  Motor,  27 

V  0  7  amps  ,  7000  r  p  m  ,  1  100 

hp  Pr.ee  53  75  eoch  net. 

Jaeger  Wotch  Co.  Type  44  K  2  Con¬ 
tactor  Motor,  Operotes  on  3  to  4  5 
volts  D  C  Makes  one  contoct  per 
second  Price  $2.00  eoch  net. 

General  [Irctric  Type  5BAI0AJ52C,  27 

V  DC,  0  65  omps  ,  T  4  or  n 
torque,  1 45  rpm  Shunt  Wound,  4 
lead  reversible  Price  $5.00  each  net. 

Generol  Electr'c  Typie  5BAI0AJ37C.  27 
VDC,  0  5  amps,  8  or,  in  torque, 
250  rpm  Shunt  Wound  4  leods  re¬ 
versible  Price  $6  SO  eoch  net. 

General  Electric  Type  5BA10JI8D,  27  V 
0  7  orrpi  1  I  0  R  0  M  I  or  It  torque 
Price  54.75  eo.  net. 

D.C.  ALNICC  FIELD  MOTORS 

S.  S.  FD6-16,  Diehl  27  V  ,  10  000  r  p  m 
Pr  ce  54.50  each  net. 
5.  S.  FD6-ie,  Diehl,  27  V  10.000  rpm 
Price  $4.50  each  net. 
S.  5.  FD6-21,  Diehl,  27  V  10  000  rpm 
Price  $4  SO  each  net. 
5069600  Delco  27  5  V  250  R  P  M 

Price  $10.00  each  net. 
706343  Delco  27  5  V  10.000  RPM 
Shaft  0  5  in  long  Price  $7.50  eo.  net. 
5068571  Delco  27  5  V  10,000  RPM 
with  blower  assembly 

I  Price  $10.00  ea.  net. 

>  5071895  Delco  27  5  V  250  R  P  M 
I  Price  $10.00  ea.  net. 

I  5072400  Delco  27  5  V  10,000  RPM 
[  Shaft  0  5  in  long  with  worm  gear. 

^  Price  $6.75  ea.  net. 


Kolltmon  Remote  Indicating  Compats  Set 

Transmitter  port  No  679  01,  indicator 
part  No  68OI1  03,  26  V  ,  400  cycle 

Price  512  SO  each  net.  |_ 

Schwein  Free  K  Rote 

Pr.ee  $10.00  ea.  net. 


Sperry  AS  Directional 
Gyro  Part  No 
656029,  1  15  volts. 
400  cycle,  3  phase 

Price  $17  SO  each  net. 


Sperry  AS  Verticol  Gyro,  Port  No 

64484  1,  I  15  V  400  cycle  3  phose 
Price  $20.00  each  net. 

Sperry  AS  Amplifier  Rock  Port  No 

644890  Conloins  Weston  Frequency 

Meter  350  to  450  cycle  ond  400 
Cycle,  0  to  130  voltmeter 

Price  $10  00  each  net. 

Sperry  AS  Control  Unit  Port  No 

644836  Price  $7.50  each  net. 

Sperry  AS  A/imuth  Follow  Up  Amplifier 
Port  No  656030  With  tube 

Price  55  SO  each  net. 

Sperry  A5  Autopilot  Indicator  contoins 
Pioneer  AY20  Autosyn  26  V  ,  400 
cycle  Price  59  50  ea.  net. 

Pioneer  T.pe  12800  1  D  Gyro  Servo 
Unit  115  V  .  400  cycle  3  phose 
Price  $10  00  each  net. 

Norden  Type  M7  Vertical  Gvro  26  V 
DC  Price  519  00  each  net. 

Allen  Calculator,  Type  Cl  Bonk  and 
Turn  Indicator  Part  N>  21500,  28 
V  DC  Contains  28  V  DC  con 


SERVO  MOTORS 

CK  1,  Pioneer,  p^asf  400  ''sC^r 

Prico  $10  00  cocS  net 
CK  3  Pionet’r.  3  phdsc  ryde 

Pric«  $4  35  eoch  net 
10047-3  A  PMK-Fref  2  pho^r  400  cycle. 
40  1  »ei1uctn»fi  genf 

Price  $7  35  eacH  net 
rPI  35  16  D.eht  l.  w  InrrTivj  20  V  AO 

'  >c  l«»  2  pKisr  1600  rpm  85  omps 

Pp  ce  $10  00  eoch  net 
Ch3,  Pioneer,  2  pKise  400  Cvcto  lAith 
40  1  fi'OiK  ti  >n  geor 

Price  $6  50  eoch  net. 
CK5  Pioneer.  2  pAose  400  CbClr 

Pr  ce  $30  00  eo.  net. 
MiNNf  APOLIS  HONfYWCLL  TYPE  B 
Port  No  G303AY,  I  15  V  400  cycle 

2  p^viNe  t>uitt  in  geor  rivturtusn  50 
Ihs  tn  tc'fi^ue  Price  $6  50  eoch  net. 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 


8TJ9-PDN  Transmit 
24  V 

Price  $3.75  each  net. 
8TJ9-PAB  Tronsmitfer  24V 

Price  $3.75  each  net. 
8DJ11-PCY  Indicotor,  24  V  Diol 

market)  10  to  •  65 

Price  54  so  each  net. 
8DJ11-PCY  Indicator  24  V  Dial 

Marked  0  to  360 

Price  $7.50  each  net. 

AMPLIFIER 

Pioneer  Gyro  Flue  Gate  Amplifier,  Type 
12076  I  A 

Price  $17  50  ea.  net,  with  tubes. 
G.  E  Servo  Amplifier  Type  2CV1CI,  I  15 
V  400  cycle  Price  $9  00  eo.  net. 
Minneapolis  Honeywell  Amplifier  Type 

G403.  115  V  400  cycle  Price  $8.00 
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INVERTERS  <; 

Wmckorfet  Corp  Dvnamotof  Unit  PE  i  ’ 
101 -C  Input  13.  V  DC  or  26  V  DC  'I 
D  C  AT,  1  2  6  or  6  3  omps  Output  J  > 
400  V  D  C  AT  135  amps  ,  800  <  ! 
VDC  AT  02  omps,  9  VAC  80  ;  . 

cycl*  ot  1  1 2  omps  ,  * 

Pric*  $10.00  each  net.  <  ^ 

Hollter 

InpHjt, 

Output 

V  4  00  I 

phase, 

750  VA  ond  ^ 

26  V.,  400  cycle,  1  phase,  250  V  A  ' 
Volto  je  ond  frequertcy  regulated  olso  ] 
built  in  rodio  filter.  i 

Price  $1 15.00  eock  net.  ‘ 
149H,  Holtxer  Cobot.  Input  28  V  at  44  i 
omps  Output  26  V  ot  250  V  A  ,  400  * 
cycle  and  115V  at  500  V  A  ,  400  1 
cycle  Price  $40.00  eock  net.  ' 

149F,  Holtxer  Cobot.  Input  28  V  ot  36  x 
omps  Output  26  V,  ot  250  V  A.,  400  j 
cycle  ond  115V  at  500  V  A  ,  400  j 
cycle  Price  $40.00  eock  net. 

12117,  Pioneer.  Input  12  VDC  Out 
put  26  V  ,  400  cycle.  6  V  A 

Price  $22.50  cock  net. 
12117-2  Pioneer.  Input  24  VDC 
Output  26  V  400  cycle  6  V  A 

Price  $20.00  eock  net. 
12116-2-A  Pioneer.  Input  24  volts  DC  . 

5  omps  Output  I  I  5  volts  400  cycle 
single  phase  45  v*otts 

Price  5100.00  eock  net. 
5D21NJ3A  Generol  Electric.  Input  24 
VDC  Output  115  V  400  cycle  ot 
485  V  A  Price  $12.00  eock  net. 

PE  218,  Bollenrine.  Input  28  VDC.  at 
90  omps  Output  115  V  400  cycle 
ot  I  5  K  V  A  Price  $50.00  eock  net. 


METERS 

Weston  Frequency  Meter,  Model  637, 
350  to  450  cycles,  1  15  volts 

Price  $10.00  eock  net. 

Weston  Voltmeter.  MixJel  833,  0  to  130 
volts  400  cycle  Price  $4.00  eock  net. 

Weston  Voltmeter.  Mcxiel  606,  Type 
204  P,  0  to  30  volts  D  C 

Price  $4.25  eock  net. 

Weston  Ammeter.  Model  506  Type 
S  61209,  20  0  100  omps  D  C 
Price  $7.50  eock  net  witk  ext.  skunt. 

Weston  Ammeter.  Type  FI,  Dwg  No 
I  16465,  0  to  150  omps  D  C 

Price  $6.00  eock  net. 

Witk  ext.  skunt  $9  00  eock  net. 

Westingkouse  Ammeter.  Type  1090- 
D-120,  120  0  120  omp  D  C 

Price  $4.50  eock  net. 

Weston  Model  545.  Type  82PE  Indi 
cotor  Colibroted  0  to  3000  PPM 
2^4  '  sue  Has  built-in  rectifier,  270* 
meter  movement 

Price  $15.00  eock  net 


RECTIFIER  POWER  SUPPLY 

General  Electric,  Input  230  V  60  cycle 
3  phase  CXitput  1 30  omps.  at  28  V. 
D  C  Continuous  duty,  fan  cooled,  has 
odiustoble  input  tops  G  E  model  No 
6RC146F.  Sue  Height  46",  width 
28".  depth  17' 2".  Price  $200  00 
eock  net.  New 

PIONEER  AUTOSYNS 

ATI.  26  V.,  400  cycle. 

Price  $5.50  eock  net. 

AY14D,  26  V,  400  Cycle,  new  with 
colibrotion  curve. 

Price  $15.00  eock  net. 

AY20,  26  V.,  400  cycle 

Price  $7.50  eock  net. 


AY5,  26V.,  400  cycle  Hos 
hollow  shaft 

Price  $7.50  eo.  net. 


PRECISION  AUTOSYNS 


AYIOID,  new  with 
calibration  curve. 


BLOWER  ASSEMBLY 
MX-21S  APG 

Jokn  Ostcr,  28  VDC  7000  r  p  m. 

I  100  hp  Pnee  $4.50  eock  net. 
Westingkouse  Type  FL  Blower.  115  V, 
400  Cycle,  6700  rpm.  Airflow  17 

C  F  M  Price  $3.70  eock  net. 

RATE  GENERATORS 


&■ 


PRICE— WRITE  OR  CALL  FOR  , 

SPECIAL  QUANTITY  PRICES  < 

AY131D,  new  with  calibration  curve  J 

Price  $35.00  eock  net.  < 
AY130D,  new  Price  $35.00  eock  net. 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Type  5907-17.  Dial  graduated  0  to  360  , 
26  V.,  400  cycle 

Price  $15.50  cock  net. 
Type  6007-39,  Dual.  Dial  graduated  0 
to  360  ,  26  V  ,  400  cycle 

Price  $30.00  eock  net. 

PIONEER  TORQUE  UNIT 

Type  12602-1 -A. 

Type  12606-1 -A.  Price  $40.00  eock  net. 
Type  12627-1 -A.  Price  $80.00  eock  net 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Magnetic  Amplifier  Assembly 

Saturable  Reoctor  typo  output  trons 
former  Designed  to  supply  one  phase 
of  400  cycle  servo  motor 

Price  $8.50  eock  net. 

PIONEER  TORQUE  UNIT 
AMPLIFIER 

Type  12073-1 -A,  5  tube  omplifier,  Mag 
nesyn  input,  1  15  V.,  400  cycle. 

Price  $17.50  eock  net  witk  tubes. 


FI 6,  Electric  Indicator  Co.,  two  phosf, 
22  V  per  phase  ot  1 800  rpm 

Price  $12.00  eack  net. 
J36A,  Eastern  Air  Devices,  02  V  par 
rpm  Price  $9.00  eock  not. 

8-68,  Electric  Indicator  Co.,  Rotation 
Indicator,  110  V,  60  cycle,  1  phoso. 

Price  $14.00  cock  not. 
PM-1-M  Electric  Indicator  Co.  Same  as 
type  B35  2  V  per  100  RPM  Max. 
speed  5,000  RPM  Con  be  used  os 
DC.  motor,  1  77  H  P  I  15  V  DC 

Price  $9.75  eo.  not. 

SINE-COSINE  GENERATORS 

(RosolversI 

FPE  43-1,  Diehl,  115  V  ,  400  cycle 

Price  $20.00  eock  not. 

SYNCHROS 

1 F  Special  Repeater, 

I  1 5  V  ,  400  cycle 
Will  operate  on  60 
cycle  at  reduced 
voltage. 

Price  $15.00  eock  not. 

7G  Generator,  115  V.,  60  cycle. 

Price  $30.00  eock  not. 
2J1F3  Scisyn  Generotor  115  volts,  400 
cycle  Price  $5.50  eock  not. 

2J1M1  Control  Transformer  105  63  V., 
60  cycle  Price  $20.00  eock  not. 

2J1G1  Control  Tronsfnrmer.  57  5  57.5 
V.,  400  Cycle  Price  $1.90  eock  not. 
2J1H1  Selsyn  Differential  Geneiotor, 
57  5  57.5  V.,  400  cycle 

Price  $3.25  eock  not. 
W.  E.  KS-5950-L2,  Sue  5  Generator, 
115  V,,  400  cycle 

Price  $4.50  eock  net. 
5G  Generator  I  I  5  volts,  60  cycle. 

1  Price  $50.00  eock  net. 

5SF  Repeoter,  I  1  5  90  V  400  cycle 

Price  $19.00  eock  not. 
231  FI  $elsyn  Generator,  115  V,  400 
cycle  Price  $3.50  eock  net. 

5SDG  Differential  Generator  90/90  V  , 
400  cycle  Price  $12.00  eock  net. 
ICT  Control  Transformer,  90.  55  volts, 
60  cycle  Price  $40.00  oock  not. 

POSITION  TRANSMITTER 

Pioneer  Type  4550  2  A  Position  Trans 
mitter,  26  volts  400  cycle,  gear  rotic 

2  1.  Price  $15.00  eock  not. 


37  EAST  BAYVIEW  AVE..  GREAT  NECK,  N.  Y. 
Telephone  GReet  Neck  4-1147 
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SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 


30  MC  I  F.  STRIP.  VIDEO,  and  AUDIO  AMPLIFIER  AND  110 
Volt  60-2600  cpt  POWER  SUPPLY,  Bandwidth  10  me,  new,  part 
of  APR-S  Receiver  $65.00  less  tubes 

AMfLtFKR  STRIP  AMSSA^SPR  2  contains  I  F  amplifier,  detector,  video  omplifier, 
palse  stretcher  ond  oudio  omptitier  and  Rectifier  Power  Unit  PP  1SSA/SPR  2  bandwidth 
10  me  center  freq«»ency  30  me,  sensitivity  SO  microvolts  for  10  milliwotts  output 
Po«er  supply  80  US  V  oc,  60  2600  cps  1  3  omps 

X  Bend  S^clrum  Annlvier  MStM) \\,  .  Tunini  I'nilE  For  APR  I  or  APR-4  Re- 
4  jilil^ielrii  linrei  l•«•l«.s%  4  ul  t'lf  nltmuAfttr.  ceivrrs  (inn  If  u^rtl  wilh  ens  30  nu 


X  Band  spectrum  Analvier  ^>00  ‘ttRlII  M* 

4  jiiil'ialrii  linrar  lfi«iM  4  ul  oH  altrnuatrtr. 

.  slil’tatril  lrr<|UP‘n4>  mrl**!.  Iun«><i  miver. 
4  it  slavf*  1  *lA|;rv  overall  ^ain 

IJS  4D<  rev'uUtes)  |M>Hrr 

S  Band  SpeilruM  Analvxer  J7l*0  301111  ^ 

Ainitlar  It*  altt'vr 

IKr  m\u>\r  ’'^filiuni  \iiaU/rt  aUf  avail 
aldr  vsith  arvl  \  l^intl  tuning  unit* 

K  Band  Test  I  iiad  {H>s%rr  $20  00 
X  Band  P«wrr.  I  re  {uertt  v  atnl  ''^X  K  Mrav 

Uiifiit  1  4)ui|niirnl  •  ■•rtipirlr  v%ilh  IM 
•••urtr,  e>^m|*fnrnl 

X  Band  BcUtw  ( ul  HR  Wave  G«*de  Atten 
uator,  vsitK  4  aliliratisl  «)tal.  Iv)>r  S  m|Hit 
,i>nnr<l«>r  tmlfnil  i>>nnr«l»  t<i  ^  \  1 

VAaxr  ^unl*  $$S  00 

X  Band  Tevt  load,  Ixm  fwwrr  $IS00 
IS  A?  X  Rand  Fsko  B..«  vAilh  rt  s  al  Ir 
ansi  )•«<  S  up  antrnna 
rS-33  X  Band  ffrqnrntv  Mrlrr.  ‘'S<XI 
Ml »  C  rvvlal  Lleirslor  ami  ^1  mn  m  atn{> 
melei  Insh' ale«  Ke«>>naiur  (  onnrs 
vstHtr  avaiiaMr 


Tunini  I’nita  For  APR- I 

(eivrrs  (tan  If  u^rtl  w 
amidihpf) 

IN  H).  r.inKf  MNi(i  JlNXI 


IN  1‘).  f.in>;e  IlMHi  JlKXI  mt .  tunrsl  miser 
•  avitv  SISOOO 

IN  >4.  I  inyr  JtXXI  4(KM)  mt ,  tunrsl  miser 
tavitv  SISOOO 

rS-llO  S  Band  K(ko  Bos  J4<RI  J71X1  mt . 
(HMfaldr  $110  00 

IS  IK4  Ft  ho  But  and  Attenuator  lor 

\IN  H 

IS- 170  Test  (hrillalor  lor  \RN  S 
IS. 226  Peak  Power  Meter  tor  AI^N  M 

fS-BR  Voltaie  Divider  lor  ineavurinp  hii:h 
viilro  pulvr«.  raliut,  I  .111  and  I  :  IIX), 
tranvmivvion  flat  vviihin  2ill>  ISD  cps 
!•'  S  mt  ,  with  I  aide  lor  atta<  hing  to 
«vnt.lroKo|«e. 


WavefUide  Below  Cat-nl 
i.  HH-  X  I  H  I  (  onnrt  |t«f 

< alil'ralitm  30  MX)  iH> 


Attenuator 
at  rath  rnd. 
$1000 


X  Band  Test  Load.  ^3  watts,  averajie 
|amrr.  *  s  I  *  wavryuide.  Sand 
load  *  $3500 

HI  POWER  X  BAND  TEST  LOAD,  disvi 

|>atrs  2S()  watts  ol  average  )K>wer  lor 
*1*'*  X  1*4**  wavri;uitle.  VS^^  R  less  than 

I  IS  Iftwrrn  7  and  10  KNU  $150.00 
rS-45A  APM-3  Si|nal  Generator,  9200 
^X)  m.  .  I  10  V.  «>-H00  c|»s 
TS'3S  AP  X  Band  Siinal  Generator. 
puUrtJ.  talihratrti  jiowrr  meter.  tre<|urncy 

meter,  S7lX3-9‘>00  mf 

X  Band  VSWR  Test  SH  TS-IZ  AP.  com 
plete  with  linear  am^diher,  direct  reading 
VsVlH  meter,  slotted  waveguide  with 
gear  driven  traveling  pfolf,  matched 
termination  ami  various  adapters,  with 
carrying  case,  NF.'A  INilfS  I  and  II  arc 
avaitahle  sr{>arately  or  together  as  a 
test  set. 

Standard  Signal  Generator  Meaiuremenls 

6SB.  HX)  kc  to  30  me.  I-2.000.(K)0 
mi<  rn  vidts.  good  W4»rking  oreJer  $400  00 
S  Band  Crystal  Miser.  N’anahle  Oscillator 

ln)eclion  .  $12.50 

5  Band  Miter,  tunahie  hy  means  ol  slider 
tv|»r  N  connec  tor  lor  the  R.F  and  l<H'al 
os4illalor  in|Hit.  L  H  F  .  connector  lor 
ihe  l.h-  out|HJt.  variable  oscillator  in- 
)ef  tion  $30  00 

Waveguide  Below  Cold)#  Attenuator,  tv[f 
N  connectors,  rat  k  and  (>inion  drive,  at¬ 
tenuation  variahte  120  decil>els,  call- 
hrated  2U-I20  db.  frequency  range  3(X)- 
mo  me . $35.00 


ELECTRO  IMPULSE 

LABORATORY 


P.  O.  Box  2S0 


Eatonlown  3-0768 


Red  Bank,  N.  J. 


SEARCHLIGHT  SECTION 


Ki  fnwml  BT  eui . $3.W 

S-  1.29 

3  (Hal  far  «hift  ratio*  5  1  1  to  1  .99 

ATI’  lou  miM  air  trwf  r  Mrrvdntrr  itiafl . 29 

<^10  *  i  Wfolon  OMdulatMa  Wratoo  301.  t.99 

. 0 

50U  oatt  12.3  otMa  puoor  ftwa»Ut . 3.49 


R-HS 


30  amfi  3  KV  CB  vamuai  coodniafr . $1.49 

3*.  •«.  12v  vi9ratan  azv  UPt . 3B 

BoUry  foitrh  tiR  Itiraln.  3  drfk  SF3T.  . . 99 

1  Bfd  3iNa»v  ell  fnfklrtMfr  lUcaTvekl . 3.9B 

3  ■fd  .'liMNi*  ell  fondrroiar  Arrovot .  9.25 

3  0*4  eit  fondmvt  Mir'amoM . 3.95 

24  oifd  l'4H)t  1>C  SKV  ffauh.  kliCrllftit  fu«  tpi^ 
lamp  . * . 9.95 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


SELENIUM  RECTIFIERS 
FULL  WAVE  RRID&E  TTFI 


TRANSFORMERS— 11SV  10  CT 
HI-VOLTAOE  INSULATION 


EQUIPMENT  SPECIALS 

Ars-l  AMtn..u.r  Aclvrr . L.h.  .....  1  7.' 


CENTER  TAPPED  RECTIFIERS 
Sinql*  PK«i.  Full  Wovu  Rrirfq. 


RADIO  HAM  SHACK  Inc. 

Il89  GREENWICH  STREET  .  NEW  YORK,  N.  Y. 


9MONB  04BiT  9^47 

WMtTR  70R  OI  ANTITY  PRICRB 
Prip«t  luOlart  t*  wltheut  notico 

r  0.6.  NVC.  MiAieieM  •rO«r  ISM 
20*»  D*oe*lt  ftcaaireO 
All  M*rvHanitM  GvaraeteeO 


SEARCHLIGHT  SECTION 


IMMEDIATE 

DELIVERY 


FULLY  " 
GUARANTEED 


LOW 

PRICES 


products  CO. 

4  Godwin  Ave.  Paterson,  N.  J 


BROWN  TELEPLOTTER 
RECEIVER 


ALSO  IN  STOCK 


MICROWAVE 

ANTENNA 


Sttbfpoctiofiol  Horsepower  AC  Motors 

MTtfl  li:  V  «<>  .  .  1  rprn 
li»»trrN  Sir  J-*Tli  MS  v  400  <-> 

1  '  h|*  <‘*.nt  'luty  47  rpni 

K.  S.  |»  J  St  MS  V  4  >t)  ,  y  1  too  hp 
t  %  II  J  lilH  IMs  40ti  (  1/*S0  hp 

IHrhl  IHt  74  I  n'>  V  4U».y  1  100  hl> 
^spitlirnii  4I*M>  M(*  %  4o  >  >  1  rpnt 

I.  \  II  J-SS  ll&v  So4>lo<y  int  duty. 

400  CYCLE  AC  BLOWERS 

y  \  II  4.iai  in  v  4•■•, « v  ;;  r  m 
Ur*ttnchou»c  r>|M>  tl  nr>  V  t»0  y  17 

DC  MOTORS 

IlMXltin  IHMO.  4  rpni  7*1  v  .1  -  100  ina 

|»r|«M  Murf-rrt  (inv  •  ont  77  V 

4»ni«*rnl  tl**«'lrt«  .M4i'»OU4MV  4  h|*  77  v 

n^l'l  \rFii  V  S'  .Sinptidyne  'Mntrullrd. 

Ii«'l«<*- \MI5.V  -1  hp  Seno  rpm  tiov. 


Mo4el  79tX1R 

111  voH  40  <ycl«« 


217  AI»<5  lilt.  IJ 
1  di|Hil»  und  11 

h  PitralM'la  huuiNMl 
WF-ath^Tprisof  Ita 


Coftfa: 


MINIATURE  DC  SELSYN 

INDICATOR 


oprr  sti 

H  I  fr. 


1  hp  Int  duty 


>  iktl«»iial  VflnrrMl 


Prlc*  $37S  00 


SAWTOOTH  POTENTIOMITER 

Wl  KSISIJt 

■>  •  HI.  M  It  lt»*  ohm  r|. 
'-.•rr  S  n  linr-.tr  I'ng  \ » 

‘  If  IT  .  KT  drtt... 


\lr»rMr<  h  .^•tiiat"T  ’■.n"ri  ?4  travel 

Itarlirr  4  tilman  —  %i'l Tl.'~  70t:i-7 
,n  It-  -n  4i  i»*“'on*l» 

\lr«rar(h —  tManual  Hap)  t.MIKii. 

Slr^art'li-"*  %rliial<(r~>(.%iil<imMtlt  t'lapi 


Srnia  lallliiilr 


V  SU  •  y  id'  ul 
4t"r  Stork  rSA-7>4. 

Price  S6.S0  eoch 


4M  ^0  C.’4trp 


S.llMri*  It  «4  1  K.:.  hp  Mt»0  rptn  77  v  f 

•  I  \  1 1 '  -  »» 'IT'-  I  Th vfat  r<>n  oont rol  1 

•lohti  ll^lrr — \  7IK  l?l<  •'■pin  flrl't  •••rlea 

. .  pt .  '  ^  V  "I  •  oi  2  Wat  t  ■  out  put 

tiriirrul  HfSlrH-  |H  Stplit  fleld 

»ri  M  H  r.  \  V  1  4  A  •'  rpP 


400  Cycle  Generators 

lli»«t«r||lr  s\t:il>  »  .  4 

P  41  1  ptiA.r  in 

»  t  «  a  Mpa  AIr..  4  d  . 


SWEEP  GENERATOR  CAPACITOR 


Hi  Mpfed  hrarlnK*  ^pli 


AC  SERVO  MOTORS 

oi  I . .  5  ‘  .1 


l‘l«ilirrr  4  K 

If  ill 

Ploitrrr  Hail' 
V|ltin»*i«|M*llR 

Hu.  ■f‘  K' 


.*  \  2  ^  4U0  .  V 

llonrywrll  I.  IIM  \  S  74  \  4. 


AUTOSYNS  (Pioneer) 

It  tiS^Huitl  <111  I'rrRRiirr  Inditator  (AuO 


4«>r«»  tin<l  Il4»ii*liie  Mlrr 
\RArnihly.  K'»r  K  MA 


rifitrrr  Tm****  ay  1.  YY  14  \V  4,  232l» 


4  tlY^lurl  rrrRRurr  Trananilllpr. 
I*tiinrrr  I  R|\  Mtul  I  4  rtmpMRM  ln«ll- 

MAGNESYNS 

ri«in«fr  Ttpr  4  l-!l,  »;  pow^r 

rionrrr  HHWMK  III  liHllral<»r.  \N..%?:40.7. 

<«ri««Tal  tl#Hlrlr  »»rN*  n*  J.IHM.  S.MFI, 

nm.  Mil  ;  7.1  lu.  :jd5RI, 


Aftin  <lnitmii««*  ayiiilirsM*  IV,  V.  X,  11. 

\  U.  \  \  ,  W  Ml  \  \1  etr 
4(NI  4  )  t-lr  *4sn<lin»R  KtilNman  77.V-01,  IK 
tRisri'lHl  .  t  .  .Mi^l- 1  4l-3. 

Yin  raft  \ni|*Il«t>itr«  lirnrra)  Kleitric 
iA  M  .  NJ  M  \  and  AMJIN.I'IA. 


INVERTERS 


tn*r(ia  iip'lur.  IS  watt* 
put  Huord.  r'-Tyj: 

•  k  r-^A  :.M  Trlrr 


SYNCHROS 


Novy  Types 


IrlMiMl  ''«  •  l*K  2n 

l.riirral  Slrrlrl*  Hi:  ’MI'.  5  \  1  JI  .1.1  M  A , 

I'.IN  l  .i  <  ,-Xi 

4-1  Yl  mi’ll  <ir  4  HMIMIM  N  Tn 
%  .Y  Yl  Ttiril  <11  <*\  K<IH 
<.fr.M‘.K\l.  M  KI-TKIt  |l-( 

.44'  and  IH  li.4TR  liKNKH4T<lKH 


ANTENNA  TILT 
INDICATOR 

H  •'  SrlRs  n  tvp»*  tilt  IndtratiT. 
«i  K  "4  volt 

.hhm  k  .ssA-7yS.  riite  $d.75 


HI  uy.  it'T. 

IH  1  SHF  fcllSK. 

iH''  SH.  SLKj.  7(J. 


Prices  on  Request 


Prices  F.O.B.  Paterson 
Phone  ARmory  4-3366 
WRITE  FOR  LISTING 


SPECIALISTS  IN  FRACTIONAL  HORSE  POWER  MOTOR  SPEED  CONTROL 
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A>S  Aetaollot  Indlcote* 

Vufoayn  Typa  FUut  In* 

■■ 

d.  ator  for  A-S  Auto- 

p.P  '  34  V  4'»U  cyMea 

xxra  jrHA  SBB  Trli  «• 

SIT  ra»«  h. 

tio  00  Mr  100 

V  oi 

V  M 

rii-iiri  V  M 

r(i-i4K«  r  .m 

u  H 

r«^iti7  V  i  p 
lu^tn?  V  i  H 
r(M7i  V  I  S 
I't'r-tTS  (  li 
141-170  r  t» 
V  \  n 
r<)-ivi  AV  n 
r<}-itf7  i'  i.p 
IM^iUA  V  M 
t;  ti 
IU1.M4  r  t.M 
I'iV-iHt  V  it 


KA-I  M' 
K.WI»' 
H3-IJ 
fca-iuTV 

H3-ISI* 

H^ii 

s  V 

K.Vi2li 

Ki-iAiP 

H.V10A 

l’ll-7  SV 
r<i-u  r 
14J-I3  r 

UO-lJi  f 


(MM  30 

(HM& 

IHMS 

iMii 

<M(i3 

(Mii.1 


M»l> 

(Mri7 

(HiiM30 

(H^ 

tll>33 

0039 

(M>3 

IHI3I 


KMl  470 

3:75  4HS 

3:to  .^M) 

300  3|i» 

370 

390  ViO 

4iM)  Oho 

4  1  0  74«( 

4:44*  7AO 

4^1  H(«) 

Price  Schedule 
001  MKli 
001*7  MKH 
OUHJ  MPI) 

OIL  riLLIO 

\  -  l>  c:. 

in  .(MM) 

7. 500 
7  .(MM) 


ef  AMP  Per  100 

$i  M  3.  ti.M 

i  3#  10  3  00 

i  »0  lA  3  00 

UftMunr  or  20« 


Price 
tl3  73 


25  KV  II  M  8  Tmt  13  KV  l>  ( 

<rprr»'m«  I  mTSA  Tube 


Write  tor  Monthly  Bulletin 


Trpe  I 

J  I40Y  ) 
2-140SW 
2-140SW 

♦-  140  V 

M-140W 

10- 1404%  W 

11- 140 
11'I40SW 

12- 140  4%W 
12-140 
I4-140Y 

2-141 

2-I41SW 

2-I41W 


JONES  BARRIER  STRIPS 

Prke  I  Type  Price  |  Type  Prke 
30  10  4  14IW  i3  I  17  141V 


13  5-141 

10  2-141SW 

44  !  5-141 Y 

.44  I  7-141 
34  I  7-I41SW 
4M  7  141V’ 
.33  S-14I 

40  A-UIS^' 

41  9-1 41 Y 

10  10-141 

10  10-I41V 

10  12I41Y 


SEARCHLIGHT  SECTION 


^eUcuicc  S^^ecCcd^ 


WIRE  WOUND  PRECISION 

1/4  WATT— ‘254 

12  32U  10  27Q  liAU  414  3Q 


RESISTORS.  W  OR  BETTER 

I  WATT— 20c 

1  OIQ  5  21U  270Q  T.OU 

2  5h  10  1  1 .250  9  (MM 

2  39  10  9  3.2(M)  13  (MM 


SELSYNS 

ns  V.,  40  Cyc. 

rC7l24a 
3S'  014  M  I000 
95  pair 


CAPACITORS 

POSTAGE  STAMP  MICAS 
31MI'  MMF  MMP  MMF  MMF  MFI> 


1  MMK  to  <N)||  MH> 

(M)12MPIM4-  (MtiMII) 

001*3  MKDtu  (MJ9  .MK1' 

01  MFli 

SILVER  MICAS 

MM3  MM3  MM3  S|MI  MM3  MM3 


1  M#«oliffi — 1  Watt  IS— 4S<;  SS  40c 

100  pMCM— 10s  0H;  1,000  piocos— a0\  aH. 

DIFFERfNTIAL 

rest  tetwren  two  C('rM243'«  4m  (Uoiprner  (Ao 
le  C<inrrrt««1  U>  34U()  KPU  Motor  la  10  minute* 
i'natenklue  »h«w4  ruppUM  1  i'oo«4rte«l «  .  .  $3.S0 


METERS 

Brand  New — Guoranttod 

0-1  A31II.  RK.  «3  i* 

V  r>'<',  iv  *** 

O-.*.!))  MIrrinuni..  2  1 

3-7  5  V  A  (  ■  3H'  .  •  «* 

TRANSMITTING  MICA  SPECIAL 

►  «r«.I.,n  .w't  m.'il.  VIM-  S2A  **  n  IHW) 


UNIVERSAL  JOINT! 

3/16“  koU  •  3/8-’  0.0. 

■>  •  •/8''  lo«4 

StadI  or  Aluminum 
50« 


ALLEN  SET  SCREWS 


VERNIER  DRUM  (Irom  BC  221) 

III!  ..  .()  In  I'"'  llla.  k  »lth  •ll«.|  mark.  U4 

VERNIER  DIAL  (From  BC.221) 

2  S'  1^4  0  i<N)  la  300*  Klack  with  tilrer  marho 
l(*<  thumliUx-fc  .  254 


DELAY  NETWORK— ALL  MOO^ 

T  lll-A|ii>rM%  1  2  itiirm  u-v  ieia« 

T  114  Awrot  2  2  micro  wa 
T  IIS  HimiJar  to  T  114  with  t4i>  'Mit 


COAXIAL  CABLES 

GUARANTIED?!  NEW?! 

Prke  per  Prtcw  per 

OtiMO  l.000ti  4>hMe  1.000  fi 

RO^  t'  52  5  270  Rl3.i9  V  52  5  250 

R«3-0  V  70  150  RcK)4  V  71  175 

H(^7  I  *  07  5  4.3  IU*-35  V  71  450 

H(i-n  r*  52  40  H<^7  V  54  40 

r«  51  135  H(d-2»  I*  72  5  100 

r  52  135  Ht^l  r  67  5  550 

Ht^ll  I  *  75  1  30  H<i-44  I'  5M  4.3 

ki.1-12  r*  74  135  144^  Al-  54  75 

RO-15  1  76  100  I*  .52  5  45 

Kt^lH  V  52  450  HI ^7  V  96  100 

H(.;-21  I'  52  100  K4^  l'«  53  5  50 

HO-Ji  V*  »5  110  K(2-59  r*  72  40 

K4^24  r  125  u<'»<02  V  92  50 

K(i-25  I  4A  575  H(^74  V  52  350 

K4^36  V  4H  75  Hi377  1'*  4H  100 

H(i-27  r  46  300  H41-74  I'  45  00 

K(^2M  I’  140 

*lil«  mie.  or6«r— efUer*  350'  m«m. 

A00  25%  fer  erdm  leM  thae  I.Oit  feel 

COAXIAL  CABLE  CONNECTORS 


Anfle  A6Mt(K 

IS# 

M.3S2 

2J.IAP 

Adapter  lor  Ph 


PRECISION  CONTROLS 

6  WATT  4  WATT 

Mutrr  .714\  *1.70  Alkni  CrnlraJib  $.90 

TD'kki  i;H  314V  rso  .Ul  HrjiriVl  7S 

is.lkki  Ikrjir  Jnii  1.70  61  I'.R  :tui  MO 

t.ikkl  Mutrr  3I4\  170  33  liU  3Ut  MO 

3.i>kl  .Milrrr  314V  3.90  31)  I>r.ju31>3  .70 

3.lkU  liK  314  V  140  13  CH  nil  1.10 

3i|lk)  l)aiur  3M|  1.70  12  WATT 

in.ikki  Mutrr  471 V  t2K 

2»  WATT  lii.cmO'.l  Dfijr  371T  200 

lUUK  liR  4J3V  K»9  3,|««I  I)<jur  2T1T  200 

THROAT  MIKE— MT  81 -A 

T«a  Uika.  In  taalhar  nwar  rkM  artth  34*  card  and 
PL-W  ll  an.l  >>»  4»r 

6— f  AMarTnunt  $8.58 

KiprrtmMirvrr  itrcam.  100  iHoera.  Oianr  utainicwi  «(eel. 

jTV  2J1G1  SELSYNS 

BRAND  NIW 


ru«a  Holder  for  4An  S'vrc  (litilrfuae  nt  llunai 

Wrapped— BALL  BEARINGS — New 

Mfd  ll>  OI>  Midth  Pr 

Paftiir  33K5  2  16*  1^5  .li*  |0 

N  O.  36  5  in*  7  H*  9  32* 

Fafnlr  K63  12*  1  1  s*  5  16* 

N.l>.  S30i<  I3M  12*  13  m*  I  M*  I 

Fafnlr  7306W  I  37  64'  .3  9  16*  5  16*  i 

SKF  444430  6'  K*  1*  3 

SK  FI 7044.3  3  11  32*  4  1  H*  7  16*  I 

Fafoir  345  2  I  16*  2  5  h*  1.3  32*  I 


CERAMICONS 


$4  SO  per  hyndred 


400  MA 

jl^  $ 

$3  iS^^^ 

10  far  $34  00 


PULSE  TRANSFORMERS 

X  I2t  T7,  UTAH,  marhcdl  ‘ildj.  9340.  umall  gray  care 

Ha’iik  III  t.)prr»'l  r.  rf  52.00 

0161310.  .10  Kr  to  4  Me  IS*  dia  i  IS*  high. 

120  to  2.330  ohmi  .  }|,|f 

3S2>7l76  Hi7*-4-  10.  Ill  Chiragit  Ttaaa  niulTalrat 

t»  '(2ti2  AUivi-t  11.10 

D.I644)5  \3  K  IVimaiUiy  cure.  Mrm(  torldal  wml 
“i'  ....  ....  . ,  11.01 

K 00000.  Ilatki.  1:1:1,  2  I.  PrMj  range  .360  to 
520  f  P  »  13.10 

0100173.  W  K  Kfwj  p**Ap  iuK(  to  2  Me.  oji 

H0O  XVA  C.t  Kr3l.  2J0KJ.)  Vtdt  pk  output. 

Hiniar.  «>IM>  miri'woNXkitil  pul*w  width  t24j0 


HAYDON  TIMING  MOTORS 

I  N  P  M..  IIS  V..  60  CycN  tl.79 


SOUND  POWERED  HANDSET 

f(  .4,rr1 

*6.9^  —  $17. «U)  pr. 

FILAMENT  TRANSFORMER 

ITI.,  115  V..  40  Cyc  -  M«*  .  iV.,  115  A  6000  *4)lt  Inikula- 


FILAMENT  TRANSFORMER 

Amarlraa  Type  wft 
Yor  High  Voltage  Re«-ttAer* 
p  PEI  115V  .  60/W  ryrle. 

HLC.  SV  a  ('  T  «•  10  Amp. 


W 


OVtHStAS  RACRfO  IV 
t73.A  Tab.  .$1.88 
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SIARCMLIGHT  SECTION 


77t> 
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ti-iKC  I 

&A-I%P  1»  I  Ci-il  I  .»7  I  <*<t7  1 

iu-14  I  li  I  c;  .fi  I  tt*i  (i.i7ii  I 

fti-iH  It  I  c;-iJi  I  k.t  I  (;-i74  I 

IU>li  M  I  <;.i4  I  .47  I  c;.|74  I 

ai. |K  .lftl(.i7l 

aj. tsp  i»,l  I  .\P 

U-ISPN  M  I  (;-M  I  .44MX>I«»|I 

lU-IT  IliM.MI  UMI(i-l«7r  I 

ftj-ii\p  I  ifii  (i-44  I  wMr<;  i«4i 

ILJ-.2iP  I4a]ic;.l7t  Iill4l<i>i4»| 

lU-i4R  4li  l«;-M»l  47  I  <i-/44  I  i; 

4i‘iiNP  nVl  i.-M  I  4iMX-l47  I  I 

FULL  LINE  OF  IAN  APPROVED  COAXIAL 
CONNECTORS  IN  STOCK 


IT. All  4i4i 
I  T\M  Vi7A 


2<  44 

i<.44 

2Kii 

UIW 

U22 

2J  2^ 

2227 

22M 

2J.%2 

2J.W 

22  24 

2J27 

iJ^A 

iJ41 

aJ4M 

iJ4l 

2K22 

2K24 

2h2n 

iXiS 

2H22 


41  4 

4l  44i 

41  44. \ 

4>H7Y 

4M  7 

4SF7 

4s<;7 

4MI7 

4SI7 

4S|  74: 1 

4sn:4;i 

4SS7\4 

4\4 

4\4<.t 

4>4  4(.r 

4X4 

4XM.r 

7F7 


5SPI 
4\P4 
AltPI 
M  PI 
M  P7 
5FP7 
AIIP4 
AJ  PI 
AJP2 
.41P4 
41  PI 
4MPI 
7BPI 
7BP7 
7MPI4 


14\ 

liA4 

li\H74:T 

liM4 

li.M  4 

WH.44 

liH47 

WHI.4 

1^  H 

liS<;7 

UMI7 

WSJ7 

USK7 

liM  7<ir 

USNTC.T 

WSK7 

.'41  >7 


47  1444 

47  I  X  4441 
M4n  714.1 
4  4t  H4tl 
.«  14  H4U 
4  41  H4li\ 

4  44  K4I  I 
^4  H4|.4\ 

1  «<«  H4I4\ 

2  41  M4I4 

44  M4/4 

44  S4i4 

27  44  4441 

4  44  444i 

H  44  44M 

I7.;4  4444 

14  4444 


SEARCHLIGHT  SECTION 


«ASB  TAG  I 
ANTENNA 

I0TATA8LC  ARRAY— 

$7.00 

Y  OOUBIE  ATACHfO 
4S«  TO  iM  .  ,  . 

$1  2.70 

Mft  04«4l«  SlaeL«4 

J70  I#  4J«  «C 

$29  40 

Dovblp  stocked  Nntanfiot  con  b4  sMMliod 
with  hy^royhc  ramoto  controls  ot  $if.S0 
por  Mt  oRditionol. 


COAXIAL  CONNECTORS 


PULSE  TRANSFORMERS 


SPRAGUE  PULSE  NETWORKS 

7.S  tM.?o».k;P,  7  J  RV  ClrmH  I  mtrraMt 

700  PPS.  L7  ohutE  imfoO  1  Mrttont  $4  30 

7.S  C3- !•200-47P.  7S  KV.  "E"  Cirrvit  i  mtcrvAM 
200  PPS.  47  ohm*  IwpoO.  3  MCttoni  %h  7i 

7  S  t*-IA-47P.  7.S  KV  '  f  Clrrvit  4  Mrtioni 

14  MicrvMr  CO  PPS.  47  •Dm*  iintAO  $A  2S 

IS— E4  I  S-4«>  SOP  IS  KV  E"  Cirruit  I  $  aiirr*. 

»«r  4UO  PPH.  SO  ohm*  ImtPd  4  MCtiont  SI2.0D 
IS— EC  S'iSO-'OP.  IS  KV  '  E"  CIttwH  S  microcar 
lAO  PPS.  SO  oKMe  141444  0  ••rliont  t2S  OO 


KOLLSMAN  INSTRUMENT 

LOW  inertia  servo  motors 

Typo  S37  0340— tS  SS  VolH— 100  Cycloc 
2  Phosc— S  Worn— -26S0  RPM 
Will  Operate  Sotisfoctorily  ot  SO  Cycles 
Originol  Price  S34  SO — Oyr  Price — $t.22  eo. 

*7*®  EACH— Lon  of  fO 


COAXIAL  CABLE 

RG-t  U--S40  00  por  1000  ft  —Other  types 
in  stock 


SELENIUM  RECTIFIER  STACKS 

FULL  WAVE  BRIDGE 

MAXIM!  M  HMIM.H  M  SXIMI  M  H  A  ri\C;s 
A«  AOIISIAPi  r  IK  A«  AIM  TS  INPI  T  44 
IN  AOI  IN  IN  \OI  I A 

Ol  I  PI  r  14  A  Ol  I  PI  I  34 

I  2  Amp*  $i  44  4  4  Amp*  M  #4 

i  4  i  47  I  i  14-1 

44  4443i  All 

ISO  7  47  44  A3I 

17  S  K44  4  4  I4  4A 

24  lA  3.1  12  IK  44 

34  2.144  IK  24  12 

A2  W  47  24  3A  44 

4A  .U  33  34  41  24 

AM  voltaf*  and  rvrrant  ratinya  ba«ad  44  rantianov* 
oparatlan  In  3S'C  <4S  F  I  amOirnl.  »«tf  coaled 
Currant  ratinet  can  4a  incraasad  up  la  2' «  tlma« 
narmal  ratinfa  4y  Intarmittant  aparallan  ar  laraad 
caalinc. 


STANDARD 
BRANDS  ONLY 


TUBE  SPECIALS 


GENERATORS 

a  EcII»m  Ptanaar  type  7I4-3A  (Navy  Ma4al  NSA- 
iA)  Ovtput  AC  IISV  14. 4A  400  la  1404  ry  I  A.  OC 

30  VatiB  44  Awea.  Brand  Nrw  —  Oriflnal  Paakina 
130  SO 

4  Etiloaa- Planner  tyea  I23S>IA  Oyt4«l— «*I0  Vafta 
IS  Amo*  Brand  Naw— Qrlfinal  Paefcinf  .  ti  S4 

NAVY  MODEL  AIA  ANTENNAS 

I  CM  Cnnical  l»can  AirTraft  IntnrraH  Antenna  Aaaya 
Brand  New  |l2d  04 

TEST  EQUIPMENT 

4  Alfred  W  Barker  LAka.  Mad  VM-24  VTVM 

a  Caneral  Radta  Hadal  P  S(»A  Standard  Manal 
(•anaratar  (Sania  at  (•  R  tOSA  aaca#!  cavara  4RC 
ta  32  MCI  *  MSOiO 

a  Calvin  Madal  CES-i  Standard  Cryatal  Teat  Sat 

a  TS-iOA  APN  Delay  Lina  Teat  Sat  |2S  44 

a  TH  I4  APQ  S  Calikratnc  $75  40 

a  AT  44  UP  X”  Band  Harn  $i  •$ 

a  PEL  W-liSA  Fraeuaacy  Mater  140-220  MC  $32  44 
a  CWI  aOAAC  Ranfa  Caltkralar  tar  ASB.  ASE.  ASV 
and  ASVC  Radar*  $34.45 

a  CRV  HAAS  PKantam  Antenna  far  Tranawitlara 
ua  ta  100  MC  $11. 7S 

a  TS-144  AP  X-Band  Teat  Sat.  Pnra  an  raauaat. 

a  TS-ISI  AP  Prl«a  an  raauaat. 

a  CPR  40AAJ  and  CPR  nOAAK— IFF  Teat  Sat«. 

(pain  $14.46 

a  Ganaral  Radia  Modal  MM-B  Sifnal  (tcneratar — 
B  ta  310  MC  a  SKM  04 

a  Haalatl  Packard  Madal  200  C  Aadia  Oacitlatnc* 
1 10  atnilnMai  a  $07  SO 

a  C  o  Quiatana  Filter  Type  IF  .14  110  220  V  AC  DC 
20  Amp*  •  $4.00 

AM  Ham*  Nrw  Earapt  Where  Nwtad  *  (Etc.  Uaad 


W.  E.  MERCURY  contact  RELAYS 

Glaas  aaalad  warcury  aattad  SPOT  rnntart  aatawkliat 
Maenrtically  operated  Uaad  in  Waalarn  Electric 
0  I4A474  kifh  tpaad  aluf  in  rnlay*  Suptly  yeur 


TYPE  "J"  POTENTIOMETERS 
50(  each 

Krala.  Shnft  Kaala.  Shaft  Haala  SI 
144  SS  14K  SS  I44K 

204  SS  ISK  S>  I44K  7 

S44  24K  SS  I44K 

444  ,•  2KK  SS  IK4h 

1444  SS  34k  1  1  K'  244k 

4504  SS  54k  $  K'  2.54k 

14k  I  K'  54k  SS  I  Mf.i; 

14k  144k  S  Ik' 

Triple  imiK  -  A*,"  shnft  -  1.17 
\ll  «hnft  Irnpllin  hr>i>ii(l 
hunhlnp  •  SS  fac'erw  nl«*l  | 


BRAND  NEW 
FIRST  QUALITY 


tRK-47  4.42 

'  »t50  .45 

5T.52  .34 

53\  3  K2 

Hk-50  2  44 

Hk  44  1441  54 

Rk-72  42 

Rk-73  .42 


SEND  FOR  OUR  COMPLETE  TUBE  LISTING 


MONTHLY  BULLETINS 
S(NO  IN  YOUR  NAME  AND  ADDRESS  TO 
GET  ON  OUR  MAILING  LIST 
AM  moferiof  6rond  new  and  fuMy  guorantttd. 
rermt  20%  co%h  with  order,  batanco  COD. 
wiifeti  raitd  All  prKCS  FOB  oar  worehootOe 
Philo  Penno  ,  twbfCCf  to  chongt  without  nofreo. 


lECTRONlC  RESEARCH  LABORATORIES 

|l021-A.  CALLOWHILL  ST.  PHILA.  23.  PA 

refcphoncs  -  MARKET  7-6590  and  6591 
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ARROW  has  the  VALUES! 


HARROW  SALES,  Inc 


SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 

fMi  Sm  Tf  Ml 

1^  U,  r,^  H.i.f 

)  I  Imiiol  Gwro 

AP  ^ 

AP  LM  fr«qw#AC7  M*> 

A/AP _ _ 


RADIO  EQUIPMENT  R.  C.-100-B 


RC  ISO  EQUIPMENT 

A#e*tv*«  iC  lit)  A 


Thi«  •aulpsMt  mad*  br  Gwrai  Coctric.  wot  d*«ia«*d  lov 
ground  uoo  oo  on  idoDtltScoiloo  ot  liioodly  olrcrotl. 

Radio  oquipmoni  RCIOOB  eoaoUu  ol  Cobiaol  CR  llt  la  whlcb 
oro  mountod  Troaomittor  RC-Ttf,  Koyiag  oalt  RC-T70.  Rodio  R*- 
eolvor  RC  7M.  Roctlflof  RA4i.  Wooo  Trop  n.  25,  wiriaq  aad  Blowor. 
Additional  oquipmoni  coaslotB  oi  Aaioaoa  nail  AN  82B;  Traaomlo- 
•ioa  Uao  MC-3T7.  air  eomproooor  M 449,  Oooa  M449,  control  bos 
BC-T73,  Amphfior  BC-7t3B  aad  atoocialod  cords  and  hardware. 

Prlmorr  roquiromonia  oro  IIB  to  120  volts.  SO  to  10  cyclo  lor  tbo 
oatiro  unit  ond  accossorios. 

Cablnoi  CH  I II  is  ol  tbo  Btoadord  19  inch  rack  trp«  stmcturol 
stool  from*  with  ruaaof  aaqlos  for  ooch  of  tho  nails.  A  lull  loaq^ 
occoss  door  with  saloty  iatorlocks  forms  tbo  roar  of  tho  cobiaol. 

Transmitter  BC-TII  is  dosiqaod  to  traasmli  RF  pulsed  slqaola  at 
470  moqacyclos  with  the  use  el  two  typo  15E  Tubes  oporatiaq  la 
push-pull  with  rosonaal  grid,  plate  and  fUomont  linos. 

Keying  unit  BC  770  furaishos  the  pulse  of  tho  Tronsmitior. 

Rocoivor  BC  711  woo  used  to  detect  tho  413.5  mogocyclo  reply 
pulses  from  the  interrogated  station  and  to  sutliciently  amplify 
these  slqnols  for  oscilloscope  obeorvotloa. 

Rectil  or  RA-S2  produces  the  high  voltoge.  An  015  kilovolt  DC 
Meter  is  connected  across  the  output  of  the  filter  to  meosure  tho 
voltage  ted  to  traasmilter  BC-799,  while  aa  0  20  milliammetor  is 
connected  to  tho  ground  return  to  meosure  the  overage  current 
drawn. 

Antenna  AN82B  consists  of  24  vertieolly  polarised,  ball  wove 
rad.ating  elements,  a  reflecting  screen,  open  wire  troosmisetoa  line 
ic-line  lerminotmg  section  or  elevator, 
ted  to  sepoiate  received  and  transmitted  signals. 

377  Is  of  ^s  inch  air  dielectric.  70  ohm  concentric  line  typo  and  Is 


Mifccllaneous  Specials 

ID*  APN.  Icop* 

R7i  A  ft  15  Scope 

B7  Aft  2  Receiver  and  Scope 

ABB7  tc^e 

SCR  522  Receiver  Tronsmitter 
MN2I  C  or  Y  Recoivet 
RA  10  Rece.ver 
•C  159  Reco.ver  » 

RA  42  Reettftor 

TA2)24  Tranemittor 

SCR  299  O  Compose  InstoJlotion 

ARN7  Compass  Irstallotioo 

MN  29  Compass  Instal^otion 

Its  Instollaiion  <BC733  4  RI9) 

R  132  TfSlO  Rodor  Rocoivor 

M022  URA  T1  Modulotor 

AN  AfRl  Receiver  ond  Tunina  units 

ASB  7  Complete  Radar  lostollotion 

BO  71  9  pos  lion  Field  Switchboord 

CC9  Field  fhones 

RM  29  Remote  fhone  Control 

BCR  195  complete 

ARC  I  Tronsceiver 

ART  15  Transmitter 

BC54t  Receiver 

RTAIB  Tronecelver 

Model  15  Rotor  Trainer 

BC  904  Froquency  Meter 

ppfcrs  or  ABOVE  upon  bequest 


T-S5  APTS  UHF  TRANSMITTfR 

Operottag  oner  o  irequoacy  ronqe  of  500 
lo  1400  MCfC  With  a  nomlnol  output  of 
from  10  to  50  watts.  Unit  is  equipped  with 
110  V  90  CfS  filament  transformer;  blower; 
lecher  wire  test  frequency  set  and  9  tuboe 
^I951A;  24AC7;  atACfi  14190;  a429B; 
I  5C22  (OU22)  (oectUotor). 

Nr»  <n  ens  nni  ti»t  eiiS  tipsml-  CAQ  CA 
ins  Insiraeiltm  Msnusl  <pw7»wV 


Air  Compressor  M*349 

together  with  12  feet  of  Ve  loch  soft  copper  tubing 
and  oeceesory  hardwore  is  used  to  ItU  and  mainlata 
troasmleeion  linoe  with  dry  oir  under  pressure. 
OperoUoo  is  direct  from  110  V  AC  90  Cycles. 


■*wrl«blc 

I'ommunlralinn  I'nil 

Twe  woy  radio  telephone  oquipmoni  doslqnod 
for  operation  beiwoeo  152  ond  192  megocycloe. 
Adopiable  tor  many  usee,  a  complete  unit 
tacludlnq  the  rechargeable  sioroge  botiery 
weighs  but  liltoen  pounds,  ond  is  housed  in  a 
eturay  cose  IIV^'*  s  9"  s  4Vs'‘.  prov.ded  with 
shoulder  strope. 

Thie  broad  new  set  ol  biq  aamo  maaufacluro 
come#  comploto  with  bottory,  bottory  tray, 
and  handsel  but  leee  crystal  999.50. 


Oven  M-348 


is  furnished  lor  romovol  of  moisture  from  tho  dehydrat¬ 
ing  cylinders  ol  tho  compressor.  It  too  os>oratos  from 
llOV  AC  90  cycloo. 


VHP 

I'timmiinlratlon  I’nit 

Adoptoblo  lor  many  mobile  uooo.  this  Is  o 
rompoci  unit  s  9“  s  15Vg'*  operating  on 

152  to  192  megacycles.  It  is  sis  volt  powered 
d  rc^  from  storage  bottory.  ond  Is  complolo 
with  ths  tons  filter  and  cryetol;  handsel,  cen 
trol  b«K.  aiitanno  ond  laetoliatien  kit. 

•rand  ne«v.  reody  to  go  $129  50 

Cotta  II'  stub  type  onieanae  ore  avoiloble. 

$2  95 


Frequency  Meter  BC-771 


Frequency  Motor  Is  lor  fr^ 

quoocy  tor  tuninq  operations 

on  Radio  Transmitter 
Receiver  is  o  separate 

mechanically  has  own  power 

which  requires  a  to 

cycle 

circuits  a 

crysiol  oscillator,  a  50.000  cycle  oscillator 
OBsociatod  mixer.  and  am- 

pliher  luboo.  Tho  crystal  oocilloter  is  used 
»o  set  the  r-f  oscillator  to  exactly  94  or 
99  7  meqocyclos. 

For  tuainq  Rodio  Transmitter  80-799  to  470  moqocycloo.  tho  slqnal  from  tho  rodio  traas- 
mittor  is  mixed  with  tho  tilth  harmonic  of  tho  r  I  oscillator,  oporoting  at  94  mogocyclos.  to 
produce  an  oudlo  beat  frsquency.  For  tunina  Rodio  Rocoivor  BC-799  to  4954  megacycles, 
the  liftb  harmonic  r  t  otcilloior.  operating  at  98.7  megocycles  and  moduioted  by  the  output 
ol  tho  50  000  cycle  oscillator,  is  led  into  tho  radio  receiver. 


BC  904  Transmitter  FM  20  29  MC 
II  and  15  iretsrs.  Con  be  operated  on  10 
meters  10  chonnel  push  button  crysiol  With 
all  *ubes  and  meter  but  less  dynamoior  Cx 
cei'  nl  condition  $14  95 

Cry.  ..!«  »»l  el  10 _ M-^5 


a  115  W.aton  Volttn.l.f  Mod.l  433  0  to  130 
VAC  13  lo  1400  CT<-I»«  W.w _ 374  >3 


Tho  emir*  RC  100  as  dsscrlhsd  obovs  -  a 

all  brand  now  -compisl* —  5  ^S.UU 

Technical  Monual  TM1 1-1 1138  it  furnished  M  ^0 

with  the  complete  set,  tot  Wsrehom. 

Prices  on  individual  components  will  be  furnished  on  request. 


4  '«»n«l4‘nM4‘r% 

I  Bid.  4000  vpc.  oa  riucD 
I  Bid  0000  vDc  OIL  riLixn 
73  Bid  13000  VDC  OIL  TILLED 
00073  told  73000  VDC  OIL  TILLED 
4  mid.  1300  VDC  OIL  TILLED 


1  Bid  too  VDC.  OIL  TIUED 


All  items  FOB  warehouse.  20%  Deposit 
required  on  all  orders.  Miaunum  order 
accoptod — 95.00.  Illinois  rosldsats.  pleas# 
odd  regular  sales  tax  to  your  romittco^. 


I  mtd  900  VDC.  OIL  FILUID 


Ib  U1~IIM  VDC  OIL  FILLED 
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«o««l  TS.12:  U 

l»rr=  n  • 

*'  l  I »•, 
ttiirarr  •  t;,.  «« 

•rrurt«Nl  Ml 


MTlf 

K***!'*  I 
It  h«tirr« 


M  Ht  k'ati  If)  4ir«M'rftti>r« 

I  U«.l4r  •  fx'lu4ln< 

.rri>ia  r.>r  H»n«r  Att<t  Trmiii  In- 


tuhf  f 


»l>*rr 


h«:ti 

U  rit#  Jwf 


t  *  Kl*  Mutt«I  M  niTtM-ii 

i  4  T  Miuu.ttri  HK  Sy*'^rm  roupllnc 

lociglmc  |w(»r  matoirt*  ftbd  l*u 
plrxing  »ut»  t?  = 

1  *  r  I  •4ktri-l  4  )iAv«i«. 

j  <  r=.=.v,.  iiritfir  gn  1  In- 

ch*«M  w»lh  lllJr.  M  -ilulgNT 

aj.ll  Rr«-tit\#r  Tulir  Aww-ml’ix  nu«l 

lt«i  ■  in  f  r'i»rr  \  UK. 

•  4  .  of  r*.  :;i«i"rn!  l«rt»  ri-n- 

vi'Uiik  I’f  11  ^  A'^rinWlri.  ami 

««  r.  Iir*.  |n»*-' l-H'k*.  fu  « «.  !u-»r  tu'liW-rt, 

link>  'liavk, 

Ill  in*!'!’ •  »,  •  r«jtjty 

m»*nt  <»!hir%  •••*  .-tf  .  a«  tn  Sg»» 

?‘lNl  -  1.  -' 

All  atkoa  In  ih  m  ai»*1  unu^"!  «>iftdi'  41  i>A>'k(*d 
10  urUinal  tiM-'al  »i>air  i>«rta  tK't**a. 


$S9.50 


ip(i«e 


1.25  KVA  MG  S£T.  .ki.u  t  hg  im-m 
M  V  IH  i<  \  .  \i  aM  rx  1  If.  »  Ullx  rO 
-«t  S{i  Ilf  Itall  tUariiig-'  4'f4itrif 

<ig«.  S-a  ^  N-a  5V7  M 

Hanu>  ma' I>:iir  f..r  2.  <*V  l»  i>t  ra:«>n  $11000 
.'‘la  .'  I*a  f  t  .I'tjrr  ma  t..!..  $15  00 

MG  »CT  rOR  NAVY  TBS  TRANSMiTTCR. 


$At  50 


IN'  at 

'‘M 

$«'f  50 


$24  50 


G  C  \  |*n. 

xt  \ 

G  £  ».  l*rl 

G  £  «0'>4»»i»'r  1‘rl. 


G£  »«’*4;a»4xx  iTi  ir.v  > 
jr'A  i.  .\  2,{.»\  2;oV  rt  \  IT 


0  C  MOTOR 

111’  \rni«t<irr 

at  2  i  Art. pi 


$  M  .JH  'll\  -t-UtA 

■  a'  9  ,  \n,p«.  f  ifM  ai'V 

M  4..  N«-a  $12  50 


I  MfO..  7.5KV 


ELECTRONICS  — S«pfem6«f,  J950 


SEARCHLIGHT  SECTION 


LAVOIE  EREQ.  METER 
MICRO-WAVE 
375  to  725  MCS 


g  MOTOR  GENERATORS 

^  dynamotors,  inverters,  etc. 

i  J.J  KV*  MU  SIT  li.hl  Kl«:  I. 

M  ITirV  IM  •..  Il.'\  Al  >'J1  r..  I  l-tl  n.n.liin. 

■  •  Mm'..;-.  r.  r.  r  i  Fi.M  Bh,' -  .n.l 

_  Tt.iI  h.-'  .t  ip«rr  l-.ri.  la  lu.lta.  Sparr  Ara,. 

■  l.irr.  T  leairr.'  ..  U1  I  M  i. 

t  Uil  .p.  1  .11.1  pr:--,  ■«  rr., Nil* 

^  2  KVA  MG  S£T  god  Wrrrin 

A  II  V  IH  t.  U'V  At.  '•  .t  Mf  aa  I’h 
.vii.-A  “  -r  .D  TifV  ’i*'  .>  N.-a  4  rt 


$.  G.  RADAR  EQUIPMINT 

N«vv  Y«r4  %pf%  Hr 
M»4«l  SC  Rodor 
CoM»«tif»B  •$  tlM  HHowtnf 

1  Kl’  *t  AllM  Raxtifler  l>.arf  I  nts  :>•*  R 


RADAR  COMPONENTS 

t  lir  2  \<;4  I>-a.l  1>  t  IfiA  for  uw  ntth  K 
\|.«l#mua'  -41  K.ia  >t-\* 

t  KM  ’I'MH  \a«v  txt*^  Ka  laf  U  pt»at*r  .L-laptr 
S-a  gift  .:initH«4r  wilh  14  Tulir».  .nai 
:ti-Tailatiitn  pign*  an  I  air  ng  iliagrgni 
.swii  hr  Vfti 

Tvpr  4  AKII  2:\4  K  lUa  III*!  1  ->:  •  tl  I  t.i’A  Nf 
T\pr  T  l»  5  ?*4»  I  .M*  |...  St>  ;  lUdar  A 

trnna  .\sMfintilirA  N*"a 
T  l»  5  Aiiipcna  rt4»*r.t|  I  ni'* 

Ha  lar  1  rx%ia'i  llaxitin-n  '  K* 

Txpr  Mti  11  Ua  lgr  M  Hl.tlattK 
Txpr  HO  1  TTa(L-U&tlt«4^  IG^rlttr*. 


MODEL  AN  APA-10 
PANORAMIC  ADAPTER 


LINE  VOLTAGE 
STABILIZERS 

RAYTHfON  NgfV  Tx^.  4^1* 
‘"140:  Input  v$  ■'  M 

t  I’H  .  1  I’ll  4KltpUt  H.‘'V  U  'J 
KVA.  1*0  Hft  OVi  »•$•  Wrlftil 
'*■  4hata'.l  aiari  M*  high  a 

>»*•  •!  ta  a  ll***  .larp 


UR  so  V-a.— - 

RAYTHION  AdJ  In 
pul  tnpg  V.5  130V  .  00 
cf  1  I’h  Output 
^  iisr ,  00  wgtig.  s 

£k  oi  l4  KkC  Wt  $41 

Iba  iV  II  1  OV  L 

1  «s*  W  4Harhtg«l 

m.  pnHartatt  Rturxltia 

camai  rurtatL  Tniptr 
gl'aatl 

Hfroal  $12  so 


400  CYCLE  TRANSFORMERS 

AUTO  4NICV  44  K.  4  at  No  a«i4)I{l4 

KVA  MSS  5Snl’  Vi  'ta  leu  4:<  I  :!  IIS.  N.R 

$i  45 

fILAMfNT.  4tNl  344M  <7  Inptit  ■>  75  ao  5^  10.5/ 
II.  IX  \  tMKput  n  V  'V.\  \JA  5V3A 
\.\  \gLi4  A  Nrw  $1  $5 

THYRATRON  P0W£R  4<mi  )o«Ht  «x  IUxilir.>n 
I  X  .»>  4*'«»  HWti  fx  I’rt.  ll'.V.  S*t  .’.U  M  MiV 
at  u  '  \  .  f  i\  at  1  2\  Trat  r  m  -  ir*«i*  Ntua  $2  75 
PLATE  WtCO  KHV*t.'  4*M.  VNi  .x  1‘TI  \\'\ 
Hr«  .  .I'  t»  I- a#  at  r  \  i1Tih‘V  T-.tali  y.\*r 
1.1a'  >5t  3.3  ll<a  Nfw  $2  95 

ACOPE  PL  4  FIL.  WECO  4i*t)  24im  c> 

I’ri  m  II  \  W.lg  lt2*A  gt  IHIXA  $11  U  lg-. 

•  4>  4  A  X  >\  I  ’  A  n  4V  «A  F.lat >tal  abhlMl  \\  t 
1  4  IIk  N.  w  52  75 

FILAMENT  4ttu  24t»>  rpa  WFi  ti  KHV.V*.3  I'rt 
n  V  HXVIX  a  $:ia.-atat 

ihl.lt.l  VSt  <1  5  Him  N.w  $1.55 

PLATE  4  FIL  4tt0  a««Mi  cx  I’rt  u  v>  u  \  Sf-.- 
SI  IX.m.MH  gt  I'MA.  Har«X  im*VI»4'  gt 
1  i.M  \  Fil  Hr.M  ^  4V4  tA  <  (  AO.rtA  ima 
'\3.%  St.K  $3  95 

RETARD  . . .  W$:tO  KH;i  ua  4  lltaifx 

$100 


400  CY.  SERVO  TRANSFORMERS 


MISCELLANEOUS  SMALL  MOTORS 
INVERTERS,  AMPLIDYNES 

AMPLIDVNC  >1  ►.  M  ,H  w  \J  ■ .  ".n 

"g'ta  :  ft  I’M  Input  27V  IH  .  iHi*piir 

•  V  In  .,4'*  1»K  \.a  $10  50 

AMPLIDYNE  C,  K  \M21JJ:  4Htt*i 

H  I*  M  M  (■•Kit^  un  t  tX' 'iii.l  |^••  Wn". 
Input  2'%  In  tiu’p  *  HuV  In’  H  t  i»i. 
I’  H  Arriijr  MtJ  27  ll  Na*  $2t»  50 

INVERTER  1a  Ign  1  1“.-.  (<  M  -IaI  r».2»M4.v 

lnpu‘  |M’.  Vnii.1  tHiHAi*  *>iiV  'I'M 

cx  la  ,  \  \  Srx»  $12  50 

INVERTER  4}  f;  \| -w  M»  2lNJ  \  Input 
24V  IH  .  4»utpit  ll'.V  4'*.*  r»  4a-  \* 

N”*  $12.50 


U  S  NAVY 

SOUND  POWERED  BATTLE 
PHONES 

Waatarn  Elartr«c  S-  l»|“,' M2.  Tx|»- 
t»  •  .Hiihliig’,  .n  hfgdxrt  gnd  rh.—.* 
niii*r-.ptt-4tf  gM  'ik’rg’M  H'gnl 
nr*  itM-lu<llru'  2'’  ft  .>f  mhl^r 
lY..r'r,|  .-gh..  $17  $0 

Automgtic  Clar  Ca.  No  filAi.-ixtj 
*')ni..ar  r..  hut  nrhi.ling 

Tlir  .at  n...  r..i.l.  nr  .n  *-i  t, 


Provides  4  Typpg  of  Proaonfotion: 

(1)  PoRoromIc  (2)  Aurol 
(3)  0»ctllo9raRhic  ^4)  Ogcillo«coRi« 

Itrilgnt^l  fur  tiw  with  rrt'rituig  a>iuipnimt  AN' 
Milt  7  AN  Aim  5.  an  AI’ll  4.  Ht  it  'a?  «r  any 
i«-riirr  *iih  I  $  uf  4''.kf  2n«-  uf  .i'»mr 

VS  .th  XI  tut^a  tn<-lu<l  Ilf  ;i*  MY»ia.  ttibr.  L'ltOxanatl 
fur  <.prrgth«  ttn  115  \  .  641  ncla  g(Mir«'a. 


MICROWAVE  TUNING  UNITS 

un  n.-  I  n.!- for  M’U  I  Si’ll  4  TN  l«  «5h 
c-  ■  TN  i:  74  xmn.  TS  I"*  ■  •'«*  liMtom.-  . 
h  i  fri.nt  rn.U  tnat  b.-  u  .-.I  «it|i  anx  .  <■  m  IK 


60  CYCLE  TRANSFORMERS 

1.5  KVA  STEPDOWN  4*  K  4  at  >.•  7M4I73 
I’ri'  11.5  2  . uV  St-i-  2-1  11  SV.  Filrhar  high  vt.liagr 
r«>IUir<  t|..n  iug>  tia  with  rithar  lt>w  ruKagr 

ruEinn'iiiWi  $23.95 

54}KVA  STCPOOWN  Htandani  T'gna  4'orp  «H1 
trgiia  t>iia  Ml»  I’rt  IViVIIIA  Htr  II7S427A 
Ngr*  f\iw  .\mlHrnt  trmp  '.tj  i»ag  4  $125  00 

i  FILAMENT  llavtlir>ui  lixprrtil  t'ora  I’tl  Il'V 
Hr.  «  iVXX  $  «  (\ 2  4  A  4  ;tVX  2’ \  5  :iV4>  4A  In* 
for  ir»M»V  .  .  ..  .  . .  $3.95 

PULSE  TRANSFORMER 

PULSE  WF.4  41  K**  H.tppllaa  lottagr  |.rgkg 

«if  i*.ia‘V  ftnm  HU?  fiilM-  Tt-alrd  gt  X*UH» 
art'  mmI  ‘.tHHiV  l-ak  SS  4g  1  X  .IN  >.Umm  VS.lg 
I  i  72  nhtua  L  <4  SS  |«  1  d»  07J  .UhXII  gt 

100  f  pH  .  $5,50 


N»9h  Volfo90  CoROcitort 

0(1  Fillnd 

.25MF0.20KV  $47.71 

2$  MFO  .  45  KV  $15.75 

.5  MFD.,  25  KV  $24.50 


$$  g*  *  !h.  Inil  rf 

r.M  4W  I.  X 
Bfgnd  Naw  $14. 7S 
Pgf  Ptir 


PARABOLOIDS 

.Hpun  Magnr%  Iim  illAltra  17‘-g*  d:g  .  4*  'trap  Mount 
Uig  bfg.  krta  r  >r  ririgtloii  gn<1  grimulh  <'«.ntm|  no 
rrar  1*.**  1  IS'  ..pniing  to  rantrr  f.w  'll  « 

pulr  Bmnd  naw  par  pair  .  $i.7S 


ll  prices  indicaFe<l  ore 
0  B  Tuckohoe,  New 
>.*  Shipments  will  be 
ode  via  Railway  Ei- 
ett  unless  other  in- 
ructions  issued 


ELECTRONICRAFT 

INC. 

5  WAVERLY  PLACE  TUCKAHOE  7,  N.  Y. 

PHONE;  TUCKAHOE  3-0044 


All  ffiprchoiidiM  9U«r«ri« 
feed.  lRiiR0d(«t0  dtUvpry, 
tubitef  to  prior  g«l«. 

All  Prrcps  SwAiPct  to 
CAoofe  Without  Notico 


SEARCHLIGHT  SECTION 


LoT^sTWELLS  Tube  Price  List 


Mony  Typ«s  Are  Now  Scorce  At 
These  Low  Prices.  Check  your  re¬ 
quirements  at  ortce  for  your  own 
protection.  All  tubes  are  standard 


brand,  new  in  oripinal  cartons, 
and  guaranteed  by  Wells.  Order 
directly  from  this  od  or  through 
your  locol  Ports  Jobber. 


TVFE.  FRin  CA 

TYPE.  FRICC  EA. 

me  FRICt 

CA. 

TYPE.  FRICf 

EA. 

TWE.  PtlCE  EA. 

TYPE.  PRICE 

EA. 

OA4G 

95 

«AF1 

l.TJ 

7B4 

.55 

RK60  1641 

.65 

HV615 

.  35 

866A 

1.30 

Cl  •C  lA 

3. 95 

Ct  ^CSB 

4  ]S 

^B6 

.  60 

VT62  BRITISH 

1.00 

•LS32A 

8.75 

869 

19.75 

1A3 

.60 

5BF1 

2  4S 

7C4  120.IA 

35 

HY6S 

3.25 

700 

17.95 

869B 

27.25 

1A5GT 

65 

5BF4 

1.  «S 

7C5 

.  60 

66B4 

.  90 

700B 

17.95 

872A 

2  45 

C  111  3C31 

3  75 

5CFI 

2  .  4S 

7C7 

.  60 

VT67  30 

.58 

700C 

17. 95 

874 

.  90 

ll)4P 

1. 05 

5D21 

22.se 

7CS  1201 

.  60 

7017 

1. 05 

700D 

17.95 

876 

.  40 

IH2 lA  Gl  47 lA 

2.55 

5FF7 

1 .  1% 

7f  e 

55 

CE07  2 

1.45 

701A 

3.  00 

878 

1.75 

1H22 

3.  40 

sen 

2.9% 

7F7 

.  60 

CRF72 

.95 

702A 

2. 60 

879  2X2 

.  45 

1B23 

7.  50 

5N.4  BAI LAST  . AS 

7H7 

.  60 

CYN72 

1.65 

703A  308AS 

1.  60 

902 

J.75 

lRi7 

7.75 

5MF4 

4  7S 

71.7 

.  65 

RKR72 

.  90 

704A 

l.oS 

931A 

3.95 

1B32  533A 

1.05 

5J23 

IS  00 

7V4 

.  SO 

RtR73 

1.23 

70SA  8021 

1 . 00 

954 

.  30 

1L*4  3 

6.  75 

5J29 

13  .  4S 

».  3  BAI  1  AST 

.  45 

76 

.  40 

708A3 

17. 50 

955 

.  45 

11148 

9  90 

5t'4G 

71 

10 

.  50 

77 

.  45 

707a 

12.95 

957 

.  35 

Cl  •  1C 

4.85 

5t4 

.  76 

10  ACORN 

.  55 

78 

.  45 

7078 

14.45 

9S8A 

.  35 

1C5CT 

.  65 

6.4  BAl.lAST 

35 

to  'VT25A 

.  53 

VR78 

.  65 

708A 

3.45 

967  FG17 

3.75 

1C  6 

.  78 

6.7  BAI LAST 

.  35 

IOC  146 

1 . 00 

80 

.  45 

709A 

4.75 

9  9 1  NE  1 6 

.  24 

IC7C 

.  85 

5A3 

.  8C 

lOTI  BAIIAST 

.  50 

FC8IA 

3.95 

7I0A  8011 

1.25 

1005 

.30 

IDIOT 

.  90 

6A6 

65 

lOY  VT28 

45 

•  3V 

.  90 

7I3A 

1.45 

1007 

4.50 

1F7GT 

.  95 

6AII7  1853 

.  95 

I3A6 

.  25 

89 

.  42 

7I4A¥ 

3  55 

CR1089 

3.90 

IG6 

.  65 

6AC7  1852 

.  9C 

12A6CT 

25 

89Y 

4C 

7ISB 

6.55 

CX1090 

7.65 

II  4 

.  50 

6AF6G 

1  .  10 

I3AH7C1 

1  10 

VR90 

.  95 

;i7A 

.  60 

1148 

.  35 

IIC6 

.  75 

SAGS 

1.  2C 

t2BD6 

.  65 

VT90  BRITISH 

2.55 

72IA 

2.60 

1201 

.  45 

II  Nf 

.  to 

6AI(6 

1 . 00 

12C8 

.  40 

VR92 

.  40 

722A  287a 

9.  50 

1203 

.  45 

IF24 

1.75 

6AC5 

1  20 

t2F5CT 

.  55 

FG9S  DCt295 

9.  95 

723AB 

14.95 

1203A 

.  65 

IQSGT 

194 

IS9 

IT4 

147 

iBI 

2BIi  G1  9S9 
2C22  7I9J 

JOSA 
acj4 
2i  40 
2c  44 
2f2i 


SAI  9 

6AQ6 

6AUS 

6«VS 

6r40 

6A7 

snA 

stag 

Si  A  6 

U.  4 

K6 

etc 


UHC 
12)501 
I2JTCT 
12KA 
12SA7GT 
l2Sr7 
I2SG7 
I2SH7 
I2bj7 
12SR7 

I2SI  7crr 
liSAiroT 
I2S«7 
t2XS25  2A.Tt'NGl.45 


VT9t  KEI.S 
lOOR 
lOt  8J7 
102F 
FGIOS 
VU 1 1 1 S 
1  t4B 
121A 
U2A 

VTI27  BRITISH 
VTU7A 
VR150 
VT158 
rO|72 


14. 9S 
l.OS 
I  .  65 


14. 95 
19.  25 


2)21 

10  45 

6C2I  19 

10 

13*  4  BAIIAST 

.  35 

205B 

1.35 

2  j2IA 

10.45 

6D6 

.  5C 

14B6 

.  75 

211  VT4C 

,4C 

2)22 

9.  65 

6F5 

,  65 

1407 

.55 

215A  'VT5 

4  28 

2)26 

•  45 

6F6 

,  60 

tse 

1. 4G 

22IA 

1.75 

2J27 

12. 95 

5F6G 

.  60 

15R 

.70 

227A 

24  90 

2)31 

9. 95 

5F8G 

85 

I8X8T4  lA.Tn((.i.3S 

231D 

1.  20 

2J  32 

12  iS 

6G6G 

85 

rGl7  967 

3.  25 

RX233A 

1.95 

2)33 

18.  95 

5H6 

.  45 

19 

.  85 

257A 

3.00 

2TJ4 

17.  50 

6H1  6  BAI  1  AST 

.45 

E0.4  BAltASI 

.45 

268A 

2. 95 

2137 

13.85 

5)5 

45 

«3l -21 

2.  10 

2748 

2.65 

2  J38 

9. 95 

6J5GT 

45 

21.2  BAI 1  AST 

.  45 

282B 

5.25 

2)48 

19. 95 

6J6 

85 

23D4  BAIIAST 

44 

287a  722A 

9.  SO 

2)61 

24  50 

.  65 

RK24 

1.  55 

304TH 

3.  70 

28  25  72  3A  B 

14  95 

5J8G 

.  95 

24A 

.  40 

304TL 

1  4  95 

2X2 

45 

6E6GT 

.  55 

VT25A  10 

.  45 

307A  RR7S 

3.60 

iY3G 

1  .  20 

6X7 

65 

2525 

.65 

316A 

4  45 

1  14  HAIIAST 

45 

«7C 

.  65 

252  6CT 

52 

327A 

2.50 

3a4 

15 

e  6  1 

.  10 

26 

.  55 

3508 

1.  85 

IA4  47 

45 

61  7 

.75 

27 

.  55 

154C 

14 . 9$ 

IN'*  1291 

4C 

6N7 

.  85 

28D7 

.  40 

3S6B 

4.95 

3  Hi  2 

2  35 

6N7CT 

.  85 

30  VT67 

4  54 

368AS  '034 

3.75 

31124 

1  .  75 

6g7 

55 

30 

.  40 

371A 

.  80 

JBM 

J  45 

6R7 

.  75 

33 

.  70 

371B 

.  80 

El  -H 

1.  95 

er7G 

.  78 

34 

.  33 

388A 

2.  95 

IC2t 

4  85 

6R7GT 

.  55 

RKS4  2C34 

.  35 

393A 

3.60 

Ki4  24G 

.  45 

6S7G 

85 

35  5  1 

.  55 

394A 

1.60 

3(  31  r  IB 

1.  75 

6SA7CT 

.  55 

3514 

.  45 

395A 

4  85 

KTl  SI 

1  95 

6SC7GT 

65 

35Y4 

.  50 

MX408t'  BAI  I  AST  .  30 

ID6  1299 

.  30 

6fF5GT 

.  65 

16 

.  55 

417A 

14.25 

IDilA 

95 

esc  7 

.  65 

37 

.  35 

434A 

2.  85 

IDI’I 

.1.  ’5 

6SH7 

40 

38 

.  35 

446A 

1.  15 

3Fr7 

1  85 

6SH7CT 

.  40 

39  44 

.  30 

446B 

1.  75 

3FI‘7A 

2  25 

6SX7GT 

.  50 

4  1 

.  5C 

Ct45t 

1  90 

3011 

4  95 

6Sl  7GT 

60 

45SPir. 7V. Fit 

.  28 

Cl  4  7  1  A 

2.75 

JH  1  .  7  Bt'  1  AST  43 

6S07 

55 

46 

.  65 

SS501 

3.00 

3Kr7 

3.45 

ASR7crr 

55 

EF50 

45 

527 

12.85 

igs 

65 

51*  7C 

55 

SOBS 

.  65 

11  5  30 

2.75 

3Q5CT 

65 

5V6GT 

75 

501 6GT 

.  54 

11  531 

1.75 

3S4 

60 

6X5GT 

.  73 

VT52  45SPrC . 

.  28 

11  532 

1. 65 

GA4 

2. 00 

r-T-ll  BAIIASTiS 

56 

.  70 

S32A  tB32 

1 .  85 

Rfl  •  5 

14  95 

’A4  XXI 

.  55 

57 

4  45 

01559 

2.  10 

5T8  2I5A 

43 

•A7 

k 

.  56 

58 

.50 

RL'610 

6.9C 

724A 
724B 
725A 
726A 
726B 
730A 
901 
OOIA 

803 

804 

805 
808 
809 
811 
812 

813 

814 

815 
826 
830B 
8J2 
832A 

834 

835  381tlA 
936 

837 

838 

841 

842 

843 

851 

852 
860 

864 

865 


.  40 

.65 
3.  40 
6.90 
5.75 

1 . 65 

2.65 
2.35 
2.95 


2.  35 
.  75 

3. 95 
6.  50 

7. 95 
5.75 
1 . 00 
1  .  45 
2.25 
3.  10 


39.  OC 
6.  10 
7.55 


1236 

1294  1R4 
DC1295 
1299  306 
1299A 
I  613 
1616 
1619 

1624 

1625 

1626 

1629 

1630 
1638 

1641  RK60 

1642 

1852  6AC7 

1853  eAB7 

1960 

1961  S32A 
1984 

205  1 
0X6653 
7  193 
8011 
8012 
8013 
8020 
8025 

9001 

9002 

9003 

9004 
9006 

3811tA  835 


-t 


SALKS,  tAC. 


Huge  Ohpkty  ot  Our  loSolle  Street  Show  Pooms 


.  65 
.  55 


1.  95 
1.75 


1.  2C 
.  35 
2.55 
2.75 

1.  25 

2.  10 

6.  75 

45 


.  55 
.  30 
1 . 00 


IMKITO  TI  HKS 

!I17  CFllV-r. 

S2.IO 

.IIH  CKl" 

1  . 

»»»  ffain 

2.10 

•c*;;  rf'iisf. 

1.2>. 

1.  M 

«L'7  rK2'- 

1 .2^ 

!i:io  miK 

1.2<» 

Ml'riXl  TIBKS 

4H2J  rK224 

,T.2r» 

4M2^  rK221. 

7.H.^ 

4H2rt  CF22H 

l.‘N) 

41X27  rF2<ltX 

2. 

4B2N  fK22^. 

2. 

JB3f,  rK212H 

320  H.  LA  SALLi  ST.  DEPT.  SL,  CHICAGO  10,  ILL. 
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Srpffmber  ?950  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


Guoranteed 

Quality 


DC.  MILLIAMMETERS 


Unsurpassed 

Volue 


I  MILLIAMP.  C.C.  DWSI.  Hi"  Kouad 
flush  mstol  COM  ^  $3.M 

1  MaUAMP  TBIPLETT  0311.  3»j**  Rd. 
Hush  boh*,  cos*,  sc.  colib.  0  100.  ao 
copttoe  9  04.00 

1  MIUIAMP.  GENERAL  ELECTRIC  DW4t 
Rouad  11..  boh*,  cos*,  seal*  colib.  130 
volts  &  SOO  MA.  BuppU*d  w:th  pop*r 
volt  ohm  miUiamm*i*r  seal*  ^  S3.00 
1  MILLIAMP  SUN  3AP239.  3ii''  Round 

flush  bak*lit*  cos*  ^  S4.00 

1  MILLIAMP  MARION.  St]"  Round  fl. 
bokolit*  cos*,  kaif*  •dq*  po  nt*r 

^  S4.00 

1  MIUIAMP  WESTINGHOUSE  NX  35.  3W'' 
Round  tl.  bokoUt*.  ()AN  typ*  MR35W 
OOIDCMA)  oppros.  53.7  ohms  r*sist- 
one*  9  $7.50 

1  MILLIAMP  WESTINGHOUSE  NX  33  Its  " 
Round  flush  bok*.  cos*.  sp*c  ol  block 
scol*  col'b  200  MA  caption  PA 
PLATE,  qrid.  battery  ir  $3.00 

I  MILLIAMP  DEIUR  AMSCO  310.  Si}** 
Round  fl.  bokolit*  18  $4.15 


1  MTILIAMP  DEIUR  AMSCO.  V7'  Round 

flush  bok*.  cos*,  sc.  colib.  0  4  kilo 
volts  D.C..  supplied  with  paper  V. 
O.  M.  A.  scale,  ports  list  &  circuit  dio 
qrom  to  moke  o  volt  ohm  mLlliom 
meter  '8  $4.50 

2  MILIIAMPS  GENERAL  ELEC.  DW  55. 

2>3  Round  tl.  bokelite  cose  <IAN 

MR25W002DCMA)  a  S3.$5 

2  MIUIAMPS.  WESTINGHOUSE  NX  35. 
3>2  Round  II.  bokelite  cose.  tlAN 

MR:5W002DCMAI  <1  $5.50 


3  MIUIAMPS  WESTON  50$.  lit  "  Sd  flush 

bokeLte  cose  U  $3.05 

3  MIUIAMPS.  GRUEN  G.W.  500.  liy** 

Rouad  Hush  bohel  te  cose,  scale  cob 
broted  30  4  450  MA  A  3000  volts 

U  $1.50 

3  MIUIAMPS  SIMPSON  12$.  lit**  Rd 
flush  bokelite  cose,  i)AN  type  MR25 
W003DCMA)  S3  $5 

5  MILLIAMPS.  WESTON  301.  3i|"  Rouad 
Hush  bokel.te  cose  to  $4. $5 

5  MILLIAMPS.  Simpson.  2"  Squor*  Hush 

bokelite  cose,  w  ih  red  mork  at  3 
vol*s  to  $3.50 

5  MILLIAMPS.  WESTINGHOUSE  RX  33.  2" 
Squore  Hush  bake.,  with  red  mark  at 
3  volts  to  $3.50 

505  MIUIAMPS  WESTERN  ELECTRIC 
31]  '  Round  fl.  bokelite  cose,  concea 
trie  style  movement  oppros.  ISO  d* 
tlection,  sc.  calibrated  50  9  50  to  $3.00 
15  MILLIAMPS.  GENERAL  ELECTRIC  DO 

51,  4"  11  4^1  '  rectonqulor  IL  bokeli'e 
cose  a  $4.95 

15  MIUIAMPS  SIMPSON  2$.  31]  Rd.  Hush 
hokelit*  cose  IJAN  type  MR25W015 
DCMA)  If  $4.95 

29  MILLIAMPS  GENERAL  ELECTRIC  DO 

53.  3'  Sq.  fl.  bake  u  $3.75 

30  MILLIAMPS.  WESTON  It}'  Rd. 

H  .sh  bokelite  ca«e  (JAN  type  MR24 
W30DCMA)  n  $3.95 

50  M'UIAMPS,  GENERAL  ELECTRIC  DO 

59.  4"  X  41}"  rec  onqulor  Hush  bake 
li**  COB*  to  $4.95 

53  M'LLIAMPS  GENERAL  ELECTRIC  DO 

41  41}  Rd.  tl.  boke  ii  $4.00 


113  MILLIAMPS  BURUNGTON  91  1.  31}'* 
Round  II.  bake.  cose,  special  POW^ 
INDICATOR  scole  with  2  colors,  green 
(from  0  to  10  MA)  marked  OPCRAT 
INC  RANGE.  RED  (from  90  MA  to  end 
scale)  marked  DANGER  $2.50 

150  MILLIAMPS.  GENERAL  ELECTRIC  DO 
41.  3i}‘*  Rd  fl.  boh*  to  94.95 

150  MILLIAMPS  ELECTEL  350.  Oiy**  Rd.  II. 
boke.  case.  (Elect.  Div.  el  US.  Time 
Corp.l  «  $4  00 

150  MIUIAMPS  TRIPLETT.  2'*  Square  11. 

boke..  black  sc.  to  $2.$5 

150  MILLIAMPS  GRUEN  509.  2iy**  Round 
Hush  bakelV*  cose  (B  $3.00 

150  MIUIAMPS.  GRUEN  500.  2^}'*  Rouad 
Round  H.  bokelite  case  (JAN  type 
MR25W20':DCMA1  to  $3.00 

200  MILLIAMPS.  GENERAL  ELECTRIC  DO 
41.  31}*’  Rd.  11.  boh*  to  94.30 

300  0  300  MILL'AMPS.  GENERAL  ELECT. 
DO  40.  3"  Rd.  11.  bake.,  r.n^  clamp 


(non  Hanqed)  to  93.00 

500  MILLIAMPS.  GENERAL  ELECTRIC  DW 
41.  2i}"  Ro.ai  fl.  bake.  cose,  block 
scale  iSiqaol  Corps  Stock  No.  IS 

22)  to  93.50 

500  MILLIAMPS.  DEJUR.  AMSCO  312.  3" 

Square  11.  bokelite  to  94.50 

800  MILLIAMPS  DEJUR  AMSCO  310.  31}" 
Round  11.  bakelile  to  93.50 

1000  MILLIAMPS  WESTON  301.  31}*'  Round 
fl.  bake.  C3«*  to  94.95 

1000  MILLIAMPS,  WESTERN  ELECTRIC. 
3i}  Ra.  'ush  bokelite,  concentre 
s'yl*  ove  ..ent,  with  190  sc. 
lenqth  to  93.50 


M.l.  ITK.M'  \Hy.  HIt.VM*  SKW  st  It 
11  I  s  «;r  xUAN  rKv;i»  \m  muir-t  .iin 

st.ii  j  •  f  nvi  •••  k  n.*in**  il.4>  un  «>rd**r  r^* 
Ct.vrd.  vuLjr- t  ti<  I'liot  vulr. 


MARITIME  SWITCHBOARD 
338  Canal  Sr.,  N.  Y.  13,  N.  Y. 
Worth  4-8217 


)  |i  or  rhn>'k 


/00,000  RELAYS  ^AfC4,^l/A5r5rOC/(-c;tJARANreEV-^€PE'S  A  FEW 


MIDGET  RELAYS 


FERRULE  RESISTORS 


PULSE  XFMRS 


GUARDIAN  300  etiM 
»P9T  24VOC  cersmie  in- 
tul  9  eiep  cent.  sRl06 
V^BSrb  m  ss. 

ALLIED  300  etna  24VOC 

OPDT  I  am#  cent.  SR67 .  55}  •• 

CLANC  CBA10959.3  275  ctimt  SPOT  24VDC 
Micsivs  Iniel  I  am*  cent.  #R7i  45}  ss. 

G  E.  747207>  l  30  ehint  kPST  N.  C.  3V0C  I  am} 

cent.  CRSVA  .  .  3t}  **. 

ALLIED  550)7  250  etimi  SPOT  N  0  DeuMe 
erraS  IS  sm*  cent.  jtRlOO  .  .  50}  as. 


Ovar  200.000  is  eer  itecli  ell  tuet  sM  wsttafsa 


H-F  TIE  POST 


I.OW-l.tiSS 
I  ITK  INNI  I.ATION, 

I'll  tured  act  iel  eise  i4-4A  Thread! 


RELAYS  TELEPHONE  TYPE 


w  E  4050  stiMf  6MA  SPOT  1  sms  cent, 
r  RV2  .  .  51.25  ss. 

CLARE  2000  etifst  3PST  N  0.  I  ani}  cent 
cRto  .90}  as. 


m 


\S  W  K  POTKNTIOMKTKK 

\V  K  cor  I>l6»JO0  for  wry 
|i>w  frrq  sweep  cir*  uK* 

9».»5  es. 


AUTOMATIC  1)00  stisi  SPST  N  0.  t  smi 
cent,  r  RtO)  . .  tA}  ae. 

TIME  DELAY  RELAY~Am»arita  24N02  24V 
AC  or  DC.  SPST  NOS  am}  cant  2  aee 
daisy  s  RJIV  89}  as. 


N.H.  WHI1K  DKNT.kL  1  \ll  HKwmTOK.w 

IK.  4K.  «t)K.  l«>oK,  6euK.  All  1  watt 
$10.00  4 


Tl'l  It  s  3  wind  n}  Tulw  Input  1^1  II 
tfiur  w.th  hiprridl  core  lUOO  «tom  1  \  / 

wlndinst  l  arWuUy  t>alsn«w1  for  opera-  * 

»<n  in  a*^iri  with  filament.  Hulaa 
intululsiioO  fed  to  Itie  imprttsix'e  wlndtn}. 

W.  E.  type  KS05A5  40  to  lOOO  to  lt4>V  W  V  7  5 

KV  OTr.l  .  $3.25  ss 

DONG  AN  TR  1O43-A401  lUtio  1:1  hich  puwer 
pul«**  nv>dulatt'>n  drlirr  ifmr  for  Anal  Ks  wtful 
Ins  a|4rr->x.  K  ottma  d  c.  tiKHuh.  S0<^  A30  vira 
STIM  $3.2$  sa. 

W.E.  <rorelr««  type)  A  qusti  diOereattstlnt 

tfmr  Trl  when  tutierl  with  s  .01  mfd  reau- 
natmi  at  56 '.u  rpa  Hpllt  wound  aa<mndsry 
term  tisfet  into  HHiOO  «*hiaa  Ann»  H4** 

2tTi:u  T2  .  .  52.25  sa. 

W  E.  3  «  ndliiis  RliH^nf  iisr 

ifmr  ...  51.7$  ee. 

W  E.  Kt4)»'64  11  ratio  high  repetition 

rate  .  .  ti  lt  aa. 


ALLIED  TYPE 
BO  RELAYS 


duty  (5  min  >  Twa  enit*  ii 
heriat  far  IIOVAC  for  4POT  sear 
SR2II  $1.25  oa 

R0-I30)5  2iV0C  SPST  NO  DWa  Br  230 
ohm*  r  R04  9S}  aa. 


SOLENOIDS 
"  Bm  A-B  typ«  BSA 

Alrf  raft  atartlng  relay  24 

SlM'  50  atnp  190  ohrn  coil 
tidalty  en<  loaed.  rH105 

$1.33  ra. 

Others  lo  stork-  send  In  your  need*  for  our  pri<e 


HORIZONTAL  hhKfctng  (NK*.  xTmr 
VERTICAL  bliakiiig  oer.  sfmr 


SERVO 

OUTPUT  XFMRS 


LARGE  STOCKS  OF 


AN  Ceensrters  Cantrela 


ANTENNA  SWITCH 
ING  RELAYS 


VAC  OPDT  10  am} 
rant  .  manual  rotas**  tsteh 
2i)0  ehm*.  Alliad  |i  49  aa. 
G  E  p37$43  50  ehm  I2VDC  ceramic 
«n*ulat>an  tO  am},  cent.  rR57  5i  25  ea. 
LEACH  I054B.  265  ehm*  24VOC 

DPhT  N  0.  10  am}  cent,  g  Rl  19  87}  as. 


APC*  Cryatsl 

Binding  Peat*  Fittan 

CsMo  Fu*m 

Caesrttsr*  Hardw 

Carsmicons  Iren  Ci 


Cantrela  Relay* 

Cryatsl*  Reaiatar* 

Fittan  serve  Xfmr*. 

Fu*aa  Shock- Maunti 

Hardesra  Socket* 

Iren  Cara  Slug*  Sgaghetti 


I  PP%L4  to  Rerro  riirrhaal\ia 

with  loq.  feed  bark  wlnd- 

OUAL  unit  PPSL8  lo  Rerto  met  tianlam 
with  JQ%  ree<ll>a<k  •>nding  an*)  6HN7  to 


Carsmias  Knoka  HwHche* 

Chakaa  Petentiamatara  Trsnatermar* 

Bircutt  Braakar*  ttina-ceainal  Tuka* 
etia  Pula#  Xfmr*.  And  Other* 

Write  U*  Veur  Nead*  far  Immediate  Quela 
PRICES  FOB  OUR  PLANT  Min.  Ordsr  15.00 


Both  m  1  can  $3.25  ae. 

KENYON  R1S3T7  XKMK  5V  4  T  du  Amp 
»T3<i1  $11. M  •*. 


»v/a£ 


AN  CONNECTORS 


'  WRlTCX 


WRITE  US  YOUR  NEEDS 
EOR  OUR  QUOTC-Wd  Hove  It. 


AN  1I0S.40.7* 

AN  3108. 3d. 15* 
AN  3l(M.|8.|P 
AN  3100-129  )$ 
AN  3I02.I09.2P 
AN  3IOO-IOS.29 
And  many  uthara. 


\PH0NC\ 


\CABLE\ 


'  COME 
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snsf 


tH  «t  l<i  lo'i'c  M 

TH  « r  '  ■« I  I  A 1- .  hr-  A> 
r**  ••  \o}iAc« 

TH  *• 

TH  *n»»  f..f  Al'-  j: 

T-»  )•! 
rx  lo? 

r*<  i<»«  )  *  M 

r<<  1 1«  10  *'tu 

TN  11 1  r-M 
tn  lit  H 
TX  141  >  I'M  1 
TH  lit 
Th  !<a  I  ?  J 
!  -  1<4  u  ♦  :m  ■ 

TM  |»:4  w  \1  .i  iUi.  ». 

TH  !?•  <1* 

TH  171  syn*.  .  <  \  N 

T**  1.4  I-  f  .*.1  M.  Irf  I. 
T**  I*'  7<»  I.,  |...  .  \i 

TH  !•] 

TH  :o4  X  ^  tl- 
TH  :*•« 

TH  ::n 


RECEIVIRS 


A  'it rttimt  I.  TuniriK 
I  :tn  \  M  r 


I..  A  i. 

. rtt |ii*  '  •  It  h  \  1  ’  <•  t  r 
f-.r  <  kill  *1* 

iiU«  k  •  tM  k:.  .  Hn, 

X\  i:  H.nl'i  . 

U  !  \  1  H 
I  A  1*  I  :  4 
FA  ;-  114  ^4*  \  \  i 
Ilf  *.*•.  3  ■  .  I  M 

M'  '  4  ♦  t-.  -i  .  \t 

r  M  Aiit  i 

T  All.  \  H  K 
A  r«-  i  AKT.  1!  W  I.-  w  K 
WT  112  \ 

1  1  u.t  ri::M  411  « 

•  :f-  V  -A.  I.  I-.  u. 

I'-  " .  I  un  »  •  >}i  i  \  •  n  ; ' 


iHtlill'Ii 


SI  .M» 


S.A.4MI 

ItA.IMI 


TEST  EQUIPMENT 


EAST  COAST  RADIO  COMPANY 

811  Mom  St.,  Jocktonvillo,  Flo. 


AU  Stock  now  or  ub  good  cooditMo.  Wo  will 
okip  ordor  NoUly  tight  d/oll  B  L  ottachod. 
or  chock  with  ordor.  loopoctiea  authoriiod 
coo  bo  orrongod. 


Al'H  4  In  tu.1**  HT*  Aia  4  MX40  Al‘S4 
AVI  A  Al'r^l.  MT  III  4  12  Al'S4.  J--AI'S4 
i.niAi'«*4  -  sao.'..®o 

4'«'tiip.jnt-nto  Al'Lj  V  AI'lj  IS  Al’it  2 
Al'H  S  AIM  i;  HKI  H.i  8d  .  T2S  ATT  I 
!«•  1:37  lU  :i:  T2m.  T  2«  apt  2.  T  27 

APT  I;  T  APTl. 


RECEIVERS  TRANSMITTERS 


TRANSMITTERS 


MISCELLANEOUS 

KK  I  y  -i.l  I'ti.-nrM  $ 

Itf  *21  VV  4'oht>  *  ('niatiii 

Ilf  i:3«  1-  tu  4  '  'j:,  to  lu  i»i  to 

:s».  Mf  _ 

I4f  1277  H  llAn.l  s  g  tSrn 

M.  1247  . . .  .  .  . 

Krrr.ii  M  mI-i  ]  ^it 
K.Mf  »  IMi 

I  ••rrli*  VIimI,*!  77  \ 

I  tiiinoni  !’.■  t  H.  m.,* 

\V  1  lull  I  Vt:l. 

MH  V  It  f..r  KA  1*. 

Mn  2*  (  un  i  l.ll  Ka.  h 
l<<  44.'  W  iii>.  r 

Ilf  IK>j  .*4>  lit  hr  t  ■  With  iU  IuImn 

«n.1  10  M.-  If  Hti  j. 

Mn  11  c  Auto  .  .  ..ntrol 

Tn  17  AT  ft  4 

T  i  ; «  f..r  A  I  II  4 

T.i  57  f.-r  M'K  4 

JL’.i*.  io  n  I.R  r  .w.  r  »'!,> 

IT  1.;  Al'  . . . 

M.  Ki.'i  li.il  t..  t>.>- 

r.in  OK  t  O  N  r.  r  Il<  17  . 

)l'  ’.♦114  Vr.i  r'tiurik  f.T  III’*’.  I” 

1  *M  32  for  ■  ••tnrtiH  O'l . 

l^.w.-t  P.irlh 
l.  nk  Tr.i.ii.iii 


WEWYORK'S  ’h  RADIO  TUB E  W EXCH  A N G  E 


TUBES 

TUBES 

TUBES 


We  have  one  of  the  largest  stocks  of 
radio,  klystrons,  magnetrons, 
power  and  special  tubes. 

Contact  us  for  your  requirements. 


PHONS  tUORTH 4-8262 


(^in 


TEST  EQUIPMENT 

Mterowovo  K  Band  2400  MC 
TkKI  SC  Soortrum  AnRlytM- 
K  Brand  FUp  Attenuate* 

X  Band 

TsX  4SC  Soertn(i*i  Analyier 

TS  12  Unit  I  USWk  Measurinf  AmpliAer.  2  channel 
TH  12  Unit  2  Ptumbinf  for  aOove  TSit 

THibAA  VHWk  Meatorlnf  Aeiptifler  Navy  type  TH  12  Unit  1 

TAA  llBL  VSWR  MoASurine  Amplfer.  Browninf 

Ts  II  X  Hand  Powc  and  fregumry  Meter 

TH  iS  X  Band  Puieed  Hidnal  Generator 

TH  Id  X  Band  Power  Meter 

TH  45  X  Band  H«|nat  lienerator 

TH  I4a  X  Band  Hifnal  benerater 

TH  2dl  Navy  Versien  of  Ts  il« 

TH  KM 

X  Band  Mafir  T  PlumOmf 
X  Band  Tu'.aMe  Crystal  Meunti 
TVN  use  MIT  Klystron  pitlse  and  Rewer  SuaRly 
S  Band 

THIA  AP  H  Band  Pewer  and  frequency  Meter 
RP  4  Elertrtrally  Tuned  S  Band  Crho  Bes 
Be  >277  MiABQ  H  Band  Pulsed  Hifnal  Generator 
PC  102  High  Power  ft  Band  S.enal  Generaier 
L  Band 

Hareltme  lOlO  Htfnal  Gene«a(ar  its  te  215  Megarytles 
TS  a9.  luo  ta  IDOO  MC  Freguenry  Meter 
Measurements  t  orR  type  A4  Standard  Signal  Generatar 
Ts  47.  40  tu  400  MC  ftignat  Generator 

Broodcotf  Wav*  Bands 
id?C  Rider  Chanalyst  fthert  Wase  AdaRter  for  lb2C 
Ferns  22 A  ftigeat  Generator 
Tft  174  ftrgnal 

Oscilloscopos 
BC  l?t7A  usod  In  L2  sets 
TH  14  Oorllleerooos  WC 
Supreme  5b4 

Aadio  frogudnetos 
RCA  Audio  Chanolyst 
Mrwiett  Parkard 

Othoc  Tost  fquipnsont  ond  Motors 
TH  15  A  Magnet  Plus  Meter 
4*eneral  Radie  V  T  Vettmete*  72RA 
(al.Rrator  WC  I  >47 
Maieltine  Pulse  A  Sweet  Generaier 


General  Radio  1000  ryries  type  2l3 
Limit  Bridges 

Boonten  fttaedard  Indurtenreo 
Veestnn  Meter-i  types  410.  429.  711 
Model  40  Pyrometer 


Rawsr>n  meters  010  Mirreampere  0  2  Millieolt 
RADAR  Hets  A  Pins 
APn  w-APH  4-.>ftCR  2M 
R.lll  APR5A  Receteers 


KlCTiCliKS.y  _ 
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COMMUNICATION  TRANSMITTERS 

2000  to  20.000  KCS 
350  Worn  C.W. 

250  Watts  Rodiottlcpliofic 

Ml  41^7  by  R  C  A. 

Thr  SII-N1R(  n^mlr  fnr  VS  Army 

cr>iun<1  •  oTimiiinuA? 

tr»>mrl>'  t'l.mi-M  r  iM.if  <<>  in  H  Kh.  17  tn 
Wm1»*  r7  'n  I**"!'',  an.1  »h«x  k  tnounte<1. 
IliKti  k*>(n»r  an>l  lllkh  L«‘V«*|  ClaM 

If  m.MluUt  ii>n  :n<  •ir|M>r»t*-t  Input 
to  2’»o  Volt*  A*  .»•*  ♦', «!  .  )«  I.  «  No  ••strrnai 
n*'**  t*-.|  hU'l*  n  lian*!  htnir  an<1 

•  nt*’nn«  tuntnir  !«•  hi'tr-.f  mith 

tut>«*a.  Imi  It  in  ahirlii*-*!  illattir  unit 
<«hnif'*>  of  <  rvHtal  tir  %f  ft  iinttat.  with  or 
without  1j  AMi|ilif\«>r  Fully  mrifrait 

i*  'ih  »na*.ini.<n»  ■wii*  hinit  Nft  w«lKht 

ST't  iM»un<f«  t^u-tn*  t  «>«  a\ailMt>|4* 

brand  ncw  original  racking* 

COMPLf  TC 

RADIOTELEPHONES 

i  \S  \rr.  M.Hlrl  .IT  %t  t  y  It-ffrraon  Travia 
'i  •  riann«*l.  • -.ntrolh-.l  r<*i  vr  trana- 

l■U'lt  .11  Mpfukrr.  h*n<1  mlrro- 
l‘h'‘h«-  *'  \  ''  I**’  powrr  foiM'lf  Fifij 

j.M.M  ■ji.i.M  K'  in  '  •  '1  |*u  t  m  » .iti.n^t. 

rotiipirf.  tia'»  N*  w  In  oriBin.il  <  ar 

» •  -ni*  In  ►  t  , .f 

Mt  \M>  \|  I.  f.>  Harv.y  W-lla  SIX 

*  h.4nn»'l  X’  «l  .  n!r..n*'»l  rf«  vr  tranunilttor 

'-nft  K  »  W''h  I  tiilt  .n  aprrtk»T  tnl^- 
fh-.n-  l...n.|  «.-t  .  ..n-  f-r  t-.r- 

r  ti;*  r  an-t  *1f.  k  'aline  ayntoml 

in  I  .«n.U  .  .1.-  I  ,  ai.  n4  t  r,.r  ^2  an«l  It*. 
\  ..It  I  »i '  ini'Ui  t 'oini'l**t»*  l••'•l  <  ryalala 


RADAR  SEARCH  RECEIVER 

ARO-2 

-  'nt*nu.>ni»  fr»  -in-nry  rane**  fr-.m  *0 
p  .tn  s  .in.j  jin..  !•  ..-n  rat*-a 

n  •  "  . . .  ,  !*  .  .»n  I-.'  at*-  an\ 

•  irnal  a-.'ir*-.  I.\  .  itl.tr  \  .Hu.nl  ..r  iiur.tl 
it..'  «  |.|.  '  I  .i-i  )i  f  ■ '  o-n'  V  inHt er 

I  f..r  '"n.»l  '  otnnujni.a 


I  .-.a  fr.,.  p  ■.  \  M  ■  KM  t.. 

.  V  l.-i.  ■n»''i‘ ■  P\'r«-ii’.M\  vi  rp.i’  on  thr 

er. xn-1  ..r  .t  r|...rn«- 

BRAND  NCWr  ORIfitNAL  PACNINGI 
COOPLtTE  • 

Price,  eoch  5175  00 

RADIO  BROADCAST  TRANSMIHERS 

PORTABLE — "TWT  PB-50A" 

H<4rt«  IP  a  '  !«'!»•  poriat.l.-  l.rua'li  aattnic 

Pta’  '»n  rtiail**  f-.r  th-*  rs  \rm>  f>pprat«*t 
fr"t'.  *‘.th*‘r  llM  or  \  A«*  S0/«rt  <  yrlo 

p'-urt  *-  ll.'ip  f\<  *-pt  Mtially  hleh  fl'lrllty. 
••X  t  r»*t»t»*  » '•mi'.n't  n»'p»  a  n't  ln*-or|M.rat**P 

m..i1i*rn  i  .r.  u  i  tsn  I’ovxtT  output  Ip  60 
Wattp  .n  fM  iut  ni  y  rantri  to  i:.0A  Kra. 

rrvptal  ».r  \!«  t  i  ont  r..ll»  i1  1  mo  n)o«tula> 
lion  t'otnpirtp  ap  fol.oWP 

I  Tf«n'4iiillt»*r  I'M  .mA  sxith  tulop 
1  I’nwrr  Supply  fif-r.o 
1  t  i.olme  an.1  i..r  If  ; 

t  t  ontr  -  ..naol.  M  xtr  ‘.Pf 
1  I’tion  'Kraph  Turn(at>lr  tS  ap***!!! 

7  I>yn:ttni«  mir  ropl.i.n*  <• 

1  t'ornplMln  a*'!  pp;ir**  tutop 
1  i”oitipl**t»*  p*i  Bpar**  j.arip  anil  foola 
I  S**f  I  a t'U'P  a n.t  A nl^-nnu  Kit 

1  t'oinf'lftp  lit'rHry  of  Ifi  im  h  ryoordlnfia 

Z  T*Mhri.al  Vanualp 

All  tka  abov*  la  flva  trunk*  far  aartaktltty  Nata 


WALKIE-TALKIES 
HANDY  TALKIES 


OTHER  STOCK  ITSMS 

III*  phona  »  W  4Sn  V 

Iff  .i:.%  ’phona  I’W  4rt«  \v 

If  *  i»;uiio  Hanea  f:-  W 

U  K  34 A  t  Hrn.  r  Shift  i  \v  S.'.O  W 
Tt’S  Uai  \r  Ttanp  4"  \V 
8  It  f.0«  A  V  M  F  ?'• 

S»‘H  fiix  A  V  H  F  3S  W 

r\V  3  F  t'-'l  Frail  Ite'  vr  A  cula 
KlfZ  ro' r.var 

SS'  I’lirtaM*-  It.-*<Iar 
I>AS  rs  Nrtxy  1,1. ran 

AVT  K  A  Ain  raft.  M  f.il#.  «  A  12  V  ami 
nta  n  v  ot  h^ra 

COMMUNICATION 
DEVICES  CO. 

2331  Twelfth  Avc  N.  Y.  27,  N.  Y. 

CaM*  CObIMUNtOev  T#l  AO-4-«l74.  S 


THE  BEST  IN  ELECTRONIC  SURPLUS 

Tl»«  fellewiAf  Inf  et  Surplut  ilectraaic  ta.  «•  Oeifey,  the  fiAett  orkd  meet 

Oivtfbttied  iteck  et  liofd*le-«et  niefenal  m  tlie  ceiNitry  Tkia  it  material  that  «e  ewa. 
M  ear  aa«»ett«efi  owd  oveilahle  ter  immeaiate  Oelhrery  All  meterial  it  faarar»tee4  at 
reo^etente^.  ood  ettered  5ahiP<t  te  pner  tale. 

Pricet  eoeted  are  net,  tOB  NYC.  ear  vareheote  ItoeH  Rockma  ettra,  eiceRt  where 
incluBe^  in  toecitKatient 


•  BC*bib  Trap>ei*tter«  aitb  BC  Cl4  Spaarh  AmpIlAar. 
4  Plug  ID  (  I'll*  aail  K\.  trr  I  Dlt*  fi^r  It  so  «.•  an-1 
•>t  taatrr  •prra’iHa  tPitp'i*  I'**'  aa’t«.  A1  ufi  aat'* 


4»«t  <'.4h1  lit'vllf'fll  tn  Ilka  Ba«  I  xpM't 

ra.ka.f  PRICE.  EACH  tbOOM 

4  Bf  •  I  Rabtr  left*  lA  iVntliDatio  llran  i  M.U 

•  tth  'para*  l»  in*ura  •»»»*  lu  inar^  of  '-  n 

T;nit'm«  .'pryaM.it*  liu’iila*  m-.tnr  cat>rr«4.>r  xat  In 
aarh,  all  aa  '■  fuMa  pi'inihin*.  tnA*'t»«ti..n  hi«.k* 

l‘»  •  j»f  »4,  rfp.'t  packing 

PRICE  EACH  $7  MO  CO 

M  TCS-e  CelHPf  Rkte  TraP«ailttaf*Rara(aaM.  r  if  IS 

V  In  .'|••arI  -n  'a-li'-  trlnpt...in*  an't  '■•It.  TirKrai^i 
a*  S*  A  f'-  »a»T*  1  *•  ISt>  m«  f  miUrt.-  aiM. 

all  a4xra.«.ft«%  |.i.v|l*.n*.  l  ka  t;aa  im.l'M  ». 

EACH  tfOOM 

M  BCR*OtO  Trtn«ailtt»r  Rara««arx  fnp  *rht'ni!«r  m 
.’allaM.yt  ntu  aUh  I't’  ^*7.  m  Iff  U7.  mi  12"  P  u.- 
Hipju  f  .f  *i  12  -  2f  »nl*  •.pr'afl«4t'  tutv 

t  4ri  ♦'at  y  \|.  i.i  a't.>n.  ST  ••  t.  i"  •«  mi 
f  ACH  iSI  43 

75  BCR-510  Fh  Tryn  ip'»taf •  RaraUrrE.  •aDia  Rpa*' 
tv  x*i  -ns  a*  a"  2’*  •*  to  ST  'i  tn 

CACH  MfM 

50  BC-WU.  25  Watt  FM  T  an«Mtttpr*.  2*  •<  t..  •>  < 

n»’  ,  p  <  ^an’tr  *  ItM'"  .n  .’..n  \  ‘aJ  ri.n 

•  f  ■  P  ■•!.  fiilir-.  an't  '2  ■  21  \  In  .Ixnan  t-  ' 

MAV  ■  >  .!  ■  ■!.  CACH  555  00 

75  BC  A(U  »•»  .  a*  aU  *r  ,  aiit  S' 


Mt 


Iff  SO 

V*' '' 


125  FT. 2 17  Mauptinf  Plata* 

"a'..ii.»o.  t..  f.  M  K  . 

PRtCF  CACH 


14  50 

250  t  PartaKI#  BounO  AldfliRrr 


Kyt  n  . 

ar  1  •  tlj,  •  .*  »  ''ll  tolt*  oUf  nt.*-. 

<.<  •  .  \i  t  aivl  N«-n  ■i4i.lti..ri  <mi’ 

PRICF.  F  ACH  4*45  '*'> 

PRICF  la**  rata  at  «ta’aa  lf*»5  fn 

20  Wa*tarn  Clarlne  kloeal  HLAH.  5tl0  eatt  SeunO 

Aatplikai'  Bv«tapt  .H.ri,.,Mni  .  f  f'»  ?*»»■  \nip  ' 

r»  •  aa't  P-*«ar  with  lajiit 


intn^tial  I.' 


*>  ■>:  v..,rM,a;  CACH  t«f5  00 

5  SD-5  Radar  trap*«ittiar4.  <>nlT.  2tN>  am  ('.•ntainv 

'•r.Hi*  trail^t  rn.ar*  .n».'.ia  pla'a..  hir'»-r«.  lattai*.  ra 
pa*  Hi  III  fa.  t  ..-niplfta  tran«mt't>-:  tni*  P's* 

Kurllan*  (  .  tt'tPiori 
till  00 

t«  of  .fual  irari'm’ttar- 


In-  I.nta*  pr.v»«>r 


tloA  i'oDiplata  allh  titha«  *r*»ttU.  *ffr<*iai  tala 
*(*o4>P  art'antia.  iDatrudioe  bia'k 

PHICi  lACM  MMM 

SVC'iaO'L  II*  Tn..«mw  ikilpul  \  I 
I-..  ...I.  A  1  A  T  W  Ml.1  M  llllllll-  frisi 
2  tv  S««  Hn-'a  .  aith  A  pratuAint  rhannrU  itparataa 
from  iiH)  *i.p»  st*  4«  r>  At’  ftiMPl.KTt*  aiih 
tuu-x  PRICC  145000 

5  RMCA  Madal  OOiO  I  F  Bkit  tfain  Radia  Treat- 
aiittar.  <S‘  to  'V.  Kt  ,  t*pa-»  i  \  A  t-  K*ra41aot 
I'Mi  tiriMii  t^xx  imAor  ganrrainra 

PRICC  CACH  Un  00 

e  RMCA.  Modal  MltA  H  F  Khip  IVanamittar 

.  •■iipit'ttH'nt  t..  XMlO  ata  .  for  II  V  lran«mP«l"0  At 
an  I  52  2tp>  aatia  .Hi'put  P.toalirni  t'on'IltWin.  faaa 
tiit«».  anH  Mii  i  mt  «ltb  wilA  ipmari  thl«  un  t  * 
PRICC  CACH  noooe 

5  RMCA  bOllfl  CMtrfancv  Trapamitlar.  'on  Kt  50 
wa^ti  Mii’pttl  *<*h  IS  11.'.  V  IM  m*ai»T  frw-'at.'t  xH. 
ami  liattar*  rha^aing  unit  Pxratlf'tit  f.'nitt'i'.n 

f  ..'npia«a  «ith  tuha.  PRICC  CACH  S27S  00 

2  RMCA  0007  Ltfatwet  TraaiaHttaf.  Ra<a  var.  '.m. 

Hi  .  for  p  'ttiaiiant  inx'a1la>i.>n  t  .-inplrta  with  In 
A'alia*!  It  V  hriiainotivr  Kx.'allanl  Pninlliii.n 

PRICC.  CACH  tiOOOO 

\  RMCA.  OAOeil  Auta  Alarm  Raraivara.  'oe  Kt 
5<i'.  mar  -  Ixai.at'l  .tiAh  wtuataiti  Alaim 

1  nt  t  .  n.iMH;  ixith  Italav  i  -ntrol  It.  *  ami  aam 

in<  lut.*  I.  IM  \  iH-  .n  Kx;allani  f -n 

«i*h  tulvax  PRtCC.  CACH  1250  00 

2  RMCA  RSnoR  H  F  Raraivar.  S  t.>  ST  m.-  .  ’<«** 

*a>l  at  II  A  .i« 'tiatro  .lvi.,  With  tiihix  F x-aUant 
t-  111. •>..()  PRICC  CACH  1200  00 

RMCA  5707  DIrarttan  FIndaf.  In*  \  •  •  n 

..f  fxnv.'.F  pMtp  «»ta**.  rotating  uhaai  K*i**l 
Irfit  t  .ml  *:  >tt  ax 'apt  xhaft  h-'u*  ng  ii' I  avaiUbia 
..an  h-  raxih  iDp">uxa<1-  W;th  tuU-. 

PRICC  rv»'" 

4  Marka*  M  eat  150  AV.  I  F.  Bhit  TrtPtmtttar 

i  .  Kt  .51  an.l  5S  amiaxion  t:»ra;i.-ii» 

PRICC  a.-l<  M«;  n*.  5  IN  1.5(11  IfM)  ei 

PRICC  uMho.it  \tt;  P5(-|f  1275  OU 

50  RC  lAf  Radio  Raaran  Ct»t  2"  •  ’  Mt  tVnxart. 
St  M  MX  -lx  ,;,.x  f.sx  1..  .praitionai  tranxmlitarx  ami 
rvx^ivrtx  Mral  for  ai'piirtx  for  horn  tig  appli'aiu-n 
NH5  amt  lAi.inpiatr  a.pt  Fixpitr*  p«<  kr'l 


CACH 

RC-llOO  (RC-2A1).  75  Ma*t.  51 
rtiatiti* :  itlal  •rl*-*i"ii  .'f  ff'xinanrlax  I  5  |0 


IM  00 


Prica  Cark 
f  VJ  I  I  ’  F  Ctt’ 

amt  .I’lai  -  .  •  : 

hon  tx  !  o'lU  '.  I  *  r 
•  MPP'v  ill'  2!"  *Mt»*.  All  O'la*  5C.  ar.it  tuha*.  alt 

n  'll*'  iiiHal  1  axa*!  uni*  I  M  SPI*  Hipt  Prtra 

each  IIASOO 

25  T-f  APQ-2  Radia  Trtntmittar*  \..;x«  n.  •>lu'at«'.i 
JatiiTiirtig  T  ati«iniirrr.  U'lrig  Mih.pimr 

I'h'.t'wall  V  ■  ianmiifig  rartain  ttp>‘«  'a'lar  •x,m« 
Sru  unuAMfl  faM  ru)***'T*  ..nl*  »  *h  KlaA»r.n  M  il*! 

pimr  tula  tr-xx  MtiMT  iiilm  CACH  112  50 

4  BB-21  CTA  2  A  SB  lI  CV  Bwitrhboard*  A  Pnwar 
Bwatfy.  f.'f  Mpr'a»i«*n  f'..m  I!"\  k»»  »•'*«  w-.  5t  «it>. 

x*..'«4a  Kj*.-|i  in  imt-ii.tual  nir'al  ral»n»» 

NFVV  PHra  Ctrh  Bot  IfOnOO 

2  BC.3tf-A  Trtnsmlttar .  fW  moIt  lUO  «att«  otitpu* 
Ktr.j  ratigr  4 '•  •«  11  4. m-  iN^ra'*-*  from  IPi  22" 

»  A'l  fn<mx  5t'  PirallHit  txat'lltlon  lax*  iuh»*« 
PRICE  CACH  IMOiO 

Wilreg.  f«  200  A  2-KW  HP  xrrtlMn  f,ataa  ra»>inat 
«ith  lomplafr  IIP  a**«|  nmta  nine  tlia  Vl'f*.  intar 
nia»tja*a  xa.ti..f*»  an.t  P5  atagr  Almnxt  na**.  h*it 
lai  kx  P5  Iti'furtafi'a  I>nlt  l.^xa  tuba* 

PRICC  IfOOOO 

10  Wtirag  fAC  )  KW  RF  Unita.  2  0  tM  2"  h  ni. 
r*nxta»  »*Mnt*.,*'»,1  K'*iir  <4  t!t«^  uni**  Ul*h  Ifartlhar 
(A  5  ami  Mixtulatnr  ’.''5  makr  a  c»fnpt«'ta  4  rhannal 
P-uti*  !.•  p.'in*  amt  Ua-t  •  •-ir*' *a  n»^  •  ••  .  i 

(  Mmtitmn.  laaa  tuhaa  LOT  PRICC.  CACH  1400.00 

TBK-IO.  '.'*•»  «a**  2  I"  I  Mt  CW  Tnlagraph  Tran* 
m  i**'!  'Inxigria.!  f  'f  •hrp  invallatiitn  AUnoxt  mw 
.  Mflit'.’l.Uj.  rX'ni[n<-«r  altf.  tiila*,  laxx  5|ti  xrt  a'ld  a*- 
cMBoriax  PRICE.  CACH  Ilia  00 

Wtltet  SA-A  rimuad  KtaHon  5  *  rTp»«x».-M  'h  to 
me  50  w  n*t*put.  I  chtnneU  dUI  trlaphooe  ta- 

an-t  rani..'r  '  .,|,it  p..r  I'm  *«v|tx  5(  P*..l 

lant  •'omiitiMn  55  .t|.  tut»x  PRiCC.  EACH  iMHt  OO 
2  Link  FM  Trantmittar  Raratwar.  TO  inn  mr,  '.0  w«t'x 
rwi’iait  M  «*l'-  M'l'  In  V5all  *t*lr  rahiiirt  ivin'a'n 
ing  ’rartarii  •••'T  ar><l  14  V  !»♦'  x«i|» 

pi*.  haiiU»t  iMtn  34*  x  21*  i  11*  NK’W  i  nmll 


r-.ntml 

1575  00 

Butrama  ahit.ta-thora  traniaiittar  racalvr.  in*i  aatt 
nuipu*.  ‘J  I’hafi'ial,  S  -1  ni*x»  .  rrt**al  r«intrMll*x1  fur 
110  5*  ,  tui  ry.'lr*  .51'  t*  mliflMfl  Ilka  na*»  t  om 

idaaa  with  tulwx  ami  mli'rMtih'aia  PRICE  1450  00 
4  02-2  Olrartfan  Fladinf  Racatver  Kuuipniant  with 
I'x  p  aa-ariit'h  S'*  V  In'  MparatiMn.  1*.  70  amt  lot* 
15A»i  K.-x  laxx  itvtiainMior  NF.W 

PRICC  CACH  llOOOO 

10  BCR  111  ’  Pofa  Mlab"  Walhy  Talky  pMftah’a 
loa  p- war  5  54  r«.|lotalrf*liMna  for  2  to  A  rm*  npara 
*|on  «:>lt  I  :  plug  in  tiin.ng  r«ul«  ronta  nlng  rrtxtaU 
fMf  arvxtal  routo'l  '»f  K'th  raratver  ami  tranxmutar 
T»aafixrnir*ar  Ifaraltar  |«’  745  .d  ftu*  Nf  U  MI  In 
rlu'lax  tala«x«p  r  anfi-niia  am!  '  l*rax*  Talk  ‘  Swi»rh 
a-  wall  ax  all  raMa^  Itanga  '.  nulax.  pin*  55Mti 
I’K  1*7  5  ibraiMf  I’owar  Supply  2  volt  hattarv  ilaaa 
“  -a'lv  for  Immavtiata  nj»ra 

175  00 

100  I?  Vatt  DC  te  AC  Rattry  Ceevtrlar.  mM  t  v 


Ka*. 


Ft 


w'lrkhoa'*.  or  fa*ni  nxtaUatiMn 
(hjrpu*  M"  5’  .  00  ryaira  At  raTa»l  22'  aatt  hut 
mmT  to  tim  «atta  .All  NF15'  I'ntt*  PRICC 
CACH  IfffO 

t.OOO  Daak  Cntrtnra  Inauittert.  Iinwil  ami  ftangr 
tvpa  ■  'tia  **ith  haa«*  gal«anl/a<1  matal  flanga 
ao'l  Iwll  T.'p  l»U  0  U*  *l*%  «  II*.  bra.x  far«t  thru 
rod  5  ar*  litgh  tnUaga  iiiMiiatlMn  In'IlxnluaM* 
pw  kiHl  III  wnonx.  all  SKW  l2  FOR  HI  00 

to  Ganartl  Clartna  Amplldyaa  M  G  Bel.  ganaratof 
tipa  »V  'xT'.r::  motor  ifi^  *7.t.Alt'-t.  Na»y  tf  <J 
2I.AIII  II.'.  2-U>  \*  .  AO  ryriaa.  m«>tor  rttaif  at  \ 
HI*  aari.  '*t..r  otitput  2*4)  V  IN*  at  375  «»ttt*  NF:W 

PRiCC  CACH  .  lOOOO 

15  laearyen  TrevU  iO-Chtenal  Bhip-tt-Biiere  Rtdle- 
talathenea.  2  3  nu*.  with  HataiMixa  fUngem  whlah 
■  u'.'mat  rally  'ai'.*  tour  xiatl'^n  ehan  SiK.ra  ttparator 
ha*  a  rail  for  vmi  1*.  Sm  eatt*  .'utput  K<>r  IS  emi 
l|M  V  IN'  oparatifvn,  hut  aaatly  n>nTart|hla  to  a 
nr  IS  «Mit  «>pMratP.ri  4  .ii'tituei  LOT  PRICC 

CACH  IlMOO 

2.500  Britiih  Infra- Rad  Itnafe  Cenvertar  Tubea.  Ki»r 
Sli.a.p».'M'<.pa«  Ftr  Pof  infra  raxl  «|at»«i-tM:  x.  da 
TIraw  that  xar  |ti  'ha  da'k  aruara  W'xil.  lalxualfrairB, 
a*.  Si*  f'.r  12*.  (Nl  liiBif'unt  ■••i  larger  auantitir* 
Hundradt  of  ether  Iteoia.  includlne.  AN  (*KT  lA 
*ir.fi.>lNiMt  Trartxiiil'ter*  A?  7  m*'.  aai'ellenr  ronditum 
t'>  tiMxi.  4m  a*aiiai>la.  Alii  2  T'anxmltterx.  new  rt«i 
diu-'n  T('H  ('‘Nitrol  If<.*e«  is  V  IN'*  to  llO  5'  AC 
K..«ar*  (  ..ntartar*  Tranxr<.'marx  of  all  typex  t'a 
pa'i*>>ra  Haia**  ln«u)at<>rx  If  «>  F'gk.  Stralri.  an.l 
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4 


Tr_ 


IMk  IMk* 
IMk  IMk* 

i^«k* 
IMk  S—* 

SMk  MM** 
SMk  M*k* 
IM«k  -7»kt 
lm«‘i*  lm«i' 
imri  imrA' 
i^fiwg-^mr*' 


wr^Tfiv  .i.%1  TFi  rriinM^; 

n^T  **i>T 


iTf  Av«  Lot  An^tlot.  4f,  C«i 

PkoM#-- Alitt***  S4tf 7 


SOUNDTRONICS  SPECIALS 


SEARCHLIGHT  SECTION 


Stptrmbei,  ;950— ELECTRONICS 


SURPLUS  INSTRUMENTS 

Cyt  Hrtd  ttmp  indirtttri  V>  00.  Mtntfald  »r»«- 
»yr«  tiM*  I0-70  HI.  dual  St  tM).  ttntla  SS.OO  r 
pT«««ura  •af«>%  0  ?0  o  ;S.  9  .*000  li  00  0  10  HG 

Varuum  S4  Ut|  Altim«t*r«  SiS  00  Turn 

A  Hank  SIS  00  «lar4  IV  Bank  4  ClHnt  $12  50 
WMta  Rodftrt  2iV  I  RPM  aftuatora  with  tnai# 
or  oraatur*  rontrol  St<V)  MAA  Carkon  Manaaida 
Ind  oitti  W^toA  SrnaitnH  Ralaa  Sl2  50  LHiuldo* 
motnr  and  <*  C  furl  tai»«.  many  tyRa*  G  C 
0  C  Saltynt  Auta«yn  ind>ratn'a  tinala  St  00. 
dual  SR  OU  Many  alartrir  tamp  Ind  iinpU  S4  00 
dual  St  OU  DM  12 A  Oynaoiotort  $i  75  ARova 
pNcaa  art  rta«  candition.  Good  uaaO  itaai  I  J  off 

MARINE  &  ELECTRIC  SUPPLY 
Box  201.  Point  Lomo  Station 
Son  0ie9o.  Calif. 


PORTABLE  INSTRUMENTS 

^  npia  or  multi  rana# 

(>  1'  Sllc'  ammattra.  from  I  ua  full  acala 
Tharm.'  i  a  M  ill'amnalara  from  1  t 
Ma  Tharnt''  .  oupla  voltmaiara 

Prccition  Eloctricol  Inttfumont  Ca. 

144  Qfm4  Straat  Nav  York  U.  N.  Y. 


D  C.  MICROAMMETERS 

ua  I*  aq  4«.K.  IH)  10 
at  1  a  4  4.  k  L»U  SO 

I*  au  A*  It  INI  »0 


R  F  MILLIAMMETERS 


PRECISION 


STEPPING  SWITCHES 


tXCISS  INVINTORY 
LIQUIDATION 


Clara  Tya#  40  I4 
?•  tlap*  a  La«aU  I2f 

Caaia<i»  fatal  Ca<l  i2v  0  C 

SI 3.00 

0  Pfira  $4(1  n  L*«t 

V«tf»f(KfMa  CiMrdafaad  ar  Mom#*  tafiratfatf 

NEOMATIC  INC 


POWER  RHEOSTATS 


TYPE  “J  " 
POTENTIOMETERS 


Oil  CONDENSERS 


iwwia 


w 


TYPI  ”JJ" 
7»m  .1  M 


TYU  "JJJ"  SI  *5 


BATHTUBS 


TRANS- 
^  MITTING 
MICAS 


SELECTOR 

SWITCHES 


'UHf"  CONNECTORS 


a^«a  axxA*  aa-i4M 


AN"  CONNECTORS 


IS  C? 


LARGE  VARIETY  AVAILABLE 
AT  GREAT  SAVINGS 


MALLORY 
PUSH  SWITCH 


BIRTCHER 

TUBE 

CLAMPS 


UG  Conncclort 


LEVER 


SWITCH 


ns  Volt  tn 
•pprpi  \m  (*ubl« 
Kt  dts.  3i«' UitAkA. 

*»•*  3«^*  iJ*  IMS 

RI’.M 


wfffTf  roo4y  fOff  quotation  on  youk 
dynamotor  or  inverter  needs* 


METERS 


»•  IM  V.-»  iikO  «  >fl«.  ju,* 

0  '•  Amp  At'  3*  H<l  0  ti«0  A  Hiai 
I*  Amp  At  •  IM  II  rs  A 
U  S  MilliMup  IH  m* 

0  Slicritamp  IM  w  0  n  J 

Volt  Hr«l« 


ARMY  •  AIR  FORCE  •  NAVY 

SURPLUS  EQUIPMENT 

BUY  NOW  .  .  .  AND  SAVE  50%  TO  85% ! 


ft'  '  GENERATOR 

Ecli9»«<P»on«cr  Typ« 

716-3A  (No*y  Model  NEA  )A)  Output-  US  Voln 
oc,  10  4  omp%,  too  cvcic.  iinple  pKoM,  2S.6  Volt« 
d<.  to  omps  (a'  2406  rpm.  iplme  drive.  «elt  tx 
cited,  weight  tO  Ibt ,  m  or  ginol  ^29  95 


BC-60S  INTERPHONE 
AMPLIFIER 

Brond  New  .  .  ,  origifHlI  coifoi 
Coo  be  eotiiy  converted  to  tnte* 
communicottons  set  tor  office  or 
home  It's  o  reol  buy  for  new 
eguiprrrent  ot  speciol 
price 


BC-683  RECEIVER 

With  12  or  24  volt  dc  supply 


BC‘684  TRANSMITTER 


BC-604  TRANSMITTER 


VOLTAGE  STABILIZER 

Unit  of  FC  FO  Equipment,  input  22S  4S0  volt 
oc.  single  pho'c,  60  cycle.  I  4S  ompy.  output 
117  volts  25  6  omps.  tS%  PF 
Used,  Good  •  shipping  wt  J50  lbs  ^  "  UU.UU 


BLACK  LIGHT  KITS 

Ultro-Vrolet 

Flworotonce  g  ^ 

Now  build  your  ow  f 
b'uch  I  ght  lob  cqu  p  I 
me  It  at  o  new  low  co  I 
with  these  easy  to  o 
semble  components  Kit 
contoins  Ultro  Violet 
tube,  brockets.  boHost,  storter.  w 
wiring  diogrom 
i  Wott  Kit  tube) 

I  A^att  Kit— <  12"  tube) 


HAYDON  TIMING  UNIT 

1  ^  An  eicellent  outomotic  timing  de 

vice  for  remote  control  of  eicctricol 
equipment  Hundreds  of  uses  110V 
— 60  cycle,  2  wotts.  me  aw 

1  10th  rph  Brond  New  #I.TJ 

TRANSCRIBER-REPRODUCER  UNIT 

Novy  Type  PE  1,  Mfg  by  Mcmovoi,  tiK  .  Brond 
New  complete  wtth  opproi  1000-  AH 

16"  blonh  recording  discs 

TELEGRAPH  TRANSMITTER 

iRodio  Morine  Corp.) 

Power  input  .  440  Volts  oc  Power  output  200 

watts.  3  phose,  freg  ronge  )S0  500  me  wa  aa 
he  Used,  Good  >  I  DU.UU 

RADIO  TELEPHONE 

iRodio  Morino  Corp.) 

Mod  ET  S012  B,  110  volt  dc  power  supply, 
2100  2738  he.  75  wott,  Crystol  control 

LAe  New  $30$  00 

PARALLAX  COMPUTOR 


CBM  TRANSDUCER 

Brond  New  shipping  wt  460  lbs  $150  00 

ARC  1  RACK  MT  100  ARC1  $4  05 

RA62  RECTIFIER  Lihe  New  $79  50 

BC  312  Brond  new,  in  orig  nol  cartons  $150  00 


CAMERA,  RECORDING 

(35  mm,  Single  Promo) 

Type  0  5  with  lens  ond  P  1  Control  6oi  $269  00 


WRITE  FOR  PRICES  AND  INFORMATION  ON  THE  FOLLOWING 

We  hove  portioi  ond  some  complete  units  of  equipment  listed 


AIRBORNE  UNITS 

R50  APS  6A 
T  56  ART2 
APN3 

A5  17A  APS 
AN  APS  2G 
R5  ARN7 
APS  13 


SHIPBOARD  UNITS 


50  5 

50-3  (Antenno) 
QCO 

AN  UIQ  2 


PC'T43  E  BEACHMASTER  AMPLIFIERS  ond 
SCO'S  rorts 

TEST  S  T  (TS  10A  APA) 

TEST  SET  (TS  118  AP) 

CW  60AM6 


AUTOMATIC  TELEPHONE  (TYPE  NX  25) 
DIAL  TELEPHONES  (Mfg  NORTH  ELECTRIC) 
80  71  SWITCHBOARD 
BO  100  SWITCHBOARD 


ALL  EQUIPMENT  FOB  PASADENA.  CALIFORNIA 
PLEASE  ENCLOSE  FULL  AMOUNT  WITH  ORDER 


RADIO  &  RADAR 
EQUIPMENT 

Prompt  Shipment 

BRAND  NEW 

»70  AN  CHW  2  VHF  RECEIVEB 
121  RADIO  RECEIVER  B  C  MI  A 
II  RADIO  TRANSMITTER  B  C  III  A 
230  ANTENNA  AS  S  APS  2 

SUBJECT  TO  PRIOR  SALE 

CIMCO 

2432  Well  3rd  Si.  Cliveland  13.  Ohio 


GOV'T  SURPLUS 

Ceramicons,  micas,  bathtubs,  ails, 
lockets,  trimmers,  chokes,  Xformers, 
pots,  reloys,  synchros,  Link  Xmitters. 
EMPIRE  ELECTRONICS 

Bor  102 

LEFFtRTS  STATION,  BROOKLYN  2S,  N.  V. 


HIGH  TENSION  CABLE 

Porlablo,  Shiolded.  ^10  AWG.  Noo- 
prono  Jackot.  Will  bury  25.000-VAC  or 
35,000  VDC. 

$364.00  1000  ft. 

CUNNINGHAM  ENGINFERING  CO. 
Bcoumonf,  Taias 


GASOLINE  ENGINE 
GENERATORS: 

HOMCLITC  HRU-28  2«  '•  V«lt  IN'.  2<MMt  >katt« 

1  mh).  Tpwtnd  569  50 

HOMELITE  702t-ll  50  Volt  Ih  l.’tN)  Watt. 

(  «Nl.  TrRtml  559  50 

AIRCRAPT  PORTABLE  C  iB  119  Volt  IH'.  S0«v> 
WaI'I  (  WNt.  1Vs.(r4t  $17500 

HOMELITE  PU-4  li«>  \t>li  AC.  400  ryrk.  144NI 
Watta  aiHl  21  VlN  14  :  \  I  5195.00 

DELCO  :Bt2  IS  V..lt  Ih  .  ;  n  Vlait*  .  569  50 


SEARCHLIGHT  SECTION 


Brand  New  BLOWERS 


SELENIUM  RECTIFIER  UNITS 

MIAVY  DUTY— 30  VOLT  DC  OUTPUT, 

IIS  200  V  TKrM  PK.m  4m  C,Yl.  Iiiyirt: 

TYPE  14-1  w  TranAf. inner  a  5  H  100  amp  569  50 
TYPE  3FB.5  •  Tt»n>«  VU.  a  Hl»«er  SOO  art  p 
899  50 

TYPE  52A  II  Reft.lWr  raned  SiiO  amp  149  V) 
type  AI  flerriner  nnlj.  i  awd  100  amp  159  50 
TYPE  RE  M  Kesfifts-r  ..nlv.  CaatNl  400  amp  569  50 

HAMMETT  RECTIFIER 

MODEL  BPS  100  It  Iiiptit  220  \V  60 

ry»te  -i  Itiaxe  11  Art.pa  IH'  l.t'IO  Volta 

110  01  Amph  m.'e  NEW  $175  00 

Addrees  Dept  C  •  •  •  All  Prices  Are  F  O  B 
Lima,  O  •  25%  Deposit  on  C  O  D  Orders 

FAIR  RADIO  SALES 

IJ2  S  Main  St  LIMA.  OHIO 


Mul  11  /  ^  i/7 

Ve  AA  c^ale^  Lomfmtu^ 

■ox  3S6E  EAST  PASADENA  STATION  •  PASADENA  8.  CALIFORNIA 
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2(5 


M  0 

(.00 


SEARCHLIGHT  SECTION 


September.  1950  —  ELECTKONICS 


SELENIUM 

RECTIFIERS 

SINGLE  PHASE 

FuH  Wove  Bn4f« 
tMim*  •  \  Outrwt  •  li 


full  Wov«  Cmmt9r  Top 

laiMil  Output  t 

<  urrvui 


THREE  PHASE 

full  Wov«  Bridpe 

Input  t-iM  \  Output  \  |> 


BECTIfllB  MOUNTING  BRACKETS 


D  C  PANEL  METERS 


ASSOCIATED 

COMPONENTS 

POWER  SUPPLIES 


OCNIRAL  runrosi  Low  «oltop«  DC  p«w«r 
tuppl«««,  vitli  vooubl*  outputt.  ftuff«d — 
ORpcftdobl* — pPRCMtou  coAtrel 

frotwres 

m  .r»  K:;'  Htunmi..  lU-nfU-r* 

.  \  C  M*'  ».g  ..•■f  A1|'*«’»I..»  fr -m 


r.s  ■*»"  i  t 

Writ*  for  dRACrtptiv#  buliRttfi  Gf  A 
MimSvI  Vtiltagv  <  urreut  PrU* 

c.PAHltl  OH  \|H'  111  \mi«  t**  M 

^.|•AWlll  O-  WVIH’  10  Aiups  7^  — 

tiPA^HlO  O^HVIX'  lO  Smi«  •• 

RECTIflER  CAPACITORS 


C  p-u  .HNIMKO  l.Vl  MM 

t  ^-lO  'UlO  M  Pit  /IMI  MM ' 

Mouiillitg  clMiiiU  ftiR  Above  r«i»ArUor»  tS« 

RECTIFIER  TRANSFORMERS 

.Alt  Pritnatl***  IIS  V  .At  AR  ARi.vtl** 

I  VP»  So  \i»lt«  Amp*  AhpR  «t  P 

\PlVli  lA  U  TOM  S 

I  \KSA-i  US  I  tl  III* 

IXPAA  S  iA  &  ^ 

i  \^:itV  |0  .US  lO  li  lt«i 

l\P3ni.i  in  IS  io  IM  I 

IXKJt.  io  lt>  io  JA  lb*  I 

NEC  lA  14  |H  \  (  I  U  lo  IIj* 

All  I  Vl^  !>!»«*  nr*  I  auikhI  t*i  l>r'lvrr  ^i.  .It 


RECTIflER  CHOKES 

llv  Amp*  IN  He* 


CATALOG 

s\  i  , • .  r 

'  ■  •'.»l«'g  ;\«)  .!»  wh:»ti 

!  .4  1 

l'>  III  '•  u  ni  urn  Ur.  i  .flpr • 

Hr  Mil. 

1  1*1  tiHf-  !■  .>1  «  ri<1i*n*«  t  ■ 

WESTINGHOUSE 
HIPERSIL  CORES 

OVER  40000  UNITS  IN  20  DIMEN 
SIGNS  SEVERAL  GAUGES;  UP  TO 
ll.OOO  UNITS  IN  SOME  SIZES  AVAa 
ABLE  FOR  IMMEDIATE  DELIVERY. 
SEND  FOR  LIST  WITH  COMPLETE 
DESCRIPTIONS 

RAYTHEON  MFG.  CO. 

Syr^ly*  Sale*  D«pt  Waltham,  Matt. 

Tet  Waltham  5  5t60  fit  2 


WHOLESALE  ONLY 

ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RAOIO  A  IIICTRONIC  SURPLUS 

liath  St.  Ottrolt  S,  Mtch. 

ro—  tMawid  •  VMI 


WHAT  DO  YOU  NEED? 

WHAT  HAVE  YOU  TO  SELL? 

ELECTRONIC 

SURPLUS 

GOULD  GNtCN.  3S;  GRCCRiWlCH  ST  .  N  V  C  7 


NEW  HOLTZER-CABOT 
TOTALLY  ENCLOSED  MOTORS 

M  R  P  M  R*««rUM*  __ 

WrIr  Pfc*.. 

CRRRe»»*r  ««ti  hrRR. 

III  Vattv  AC  *• 

*y*lR  b.)  Asr.  /  vAl\  llnfAbW 


SAMPLE  tl7.IR  XJK  “ 

GRAIN  Of  WHEAT  LAMPS 

read  for  tUum^D*un«  rum 

f\fl  pMR.  4i*l«.  •ir|i<An* 

I  jRjl  Mol.ler'.itg  ir<<i  rpiav***  Iaoii?  from  h*tA 


^  ^  ^  H*ida  b  E  12i  MaxRr  G  E  321 

SV  If  A 

EltMr  lYR*.  R*i  $1-50 

marktime 

I  HOUP  SWITCH 
A  IR  *«p  ttmtnf  •}evW 
l^nt*r  am**  h**  k  lf>  trto 
%nm  Ua*  eUlMU*  l<lrRl 
far  •buttint  ntf  p*<tla*  an*! 
TT  MU  «S*n  vm  «n  to 
Sal  Ualt«d  aupplv  at  this 

•pn-Ui  |•KI<■E  $3.90 

Ala>  rtrUrMr  Ia  SR  als  R&d  1  br  at  IS  SR 

ISOLATION  transformer  $1.95 
NaL  katwa  Mffra  M  aatt  1  «  nd  ng*.  IIS  V.  to 
US  T  RR  ry  Ideal  U>  prerait  hborka  fma 
aUAll  radka  and  atolie*:  and  elMtmnle  devleaa 
Hhlsplitj  WelRtr  5  Iba. 

Othar  etas  ajul  tzO'UO  la  alirk 
Kllawaft  0*manR  Haar  Taahtar  mntAlalAR 
baary  duty  TKIJCt'nRaN  R  T.  1  HI*!!  motor  a^ 
hundred*  nt  wairh  ■!**  Rear*,  eiutebaa.  aprioRp. 

aio.  Hblppi&f  aalRbt  S  tba  . $9  RA 

SfarflRRR 

Fraatlaaaf  HP.  Matar  Rratbm  A  ARtiaf*. 
Aaonad  ma**  w^ll  fit  an?  motor  2R  far  Ri.RR 
ISO  far  tS.OR-RRR  far  SIR  OR 

RUSMLL  U9T  Al'  MflTOR  .  |l  M 

S  fRT  IS  OR 
RCA  100  A 

rraa  Flaatlaa  Caaa  TyR#*MaRaatta-Laatl  Raaakar. 

Raaavad  from  rtvitBa  of  a  larga  N.  T.  H<itel 
Origioal  coat  |3I  DO  . . . It.RR 

GONIOMETER** 

Wa  ara  AuibarliaR  Whalaaalara  far  Mlera  Rwtteb 
Oi^.  a*R  carry  tha  taryaat  itark  af  Allaa  BraRlay 
RalaeaR*.  Pattar  A  BraaaRMR  RWaya.  GaarRIa* 
Elaatrla  Ca.  MaaalRa  aaR  Rtlaia  aaR  HayRaa 
Clacb  Matara  la  all  tfaada.  Oaatria  Caaatar*. 


BLAN 


t*perimenter$  and  Inrentort  Suppliet 

64  Dey  St.,  New  York  7,  N.  Y. 


McColpin  Christie 

RECTIFIERS 

modtl  MH  24  2S  litt  price  $215  00 
SAVE  OVER  75*0 

OUR  PRICE  $49.50 

BRAND  NEW  -  ORiGIHAl  PACKAGING 

input — i30  volts,  3  pSote,  AC 
output — 24-28  volts,  25  omps  DC 

Copper  sulphide  type  Hcow  duty 
Produces  R  phase,  full  wove,  smooth  DC 
Lett  than  2%  ripple  Will  withstand  thackt 
and  momentary  overloads  Site  13"  «  13"  x 
19"  Weight  85  Ibt. 

LEO  SAGAL  CO. 

437  CLOVERDALE  AVE 
LOS  ANGELES,  36.  CALIFORNIA 

If  there  is  anything 

you  want 

or  aamattilftf  you  don't  wont  tbot 
raodart  con  tupply  or  uaa  advar- 

tlaa  M  Im  tlia 

Searchlight  Section 


i 


r 


iXim 


#3Ar407 


44<)VAC  .7% 

AtMW  riAKTM  .SS 

(UM)V  #23^317 

AO(>V  TI.A(2)TmM  .%« 

ftO»>V  TI.A  .44 

KNNtV  I.IS 

3IMIIIV  5.23 

fUi()V  .54 

KV5>V  3.75 

iWMtV  .74 

a<li*V  .74 

•MMIV  .44 

«*«»V  .45 

MHIV  I  24 

Due  tn  lype  .44 

<VioV  I  14 

1(4M»V  2  54 

l.VHIV  3  45 

22i»VAC  .4# 

60(»V  r25F47'3  I  25 

IIMNIV  TjmMHO  3  45 

<H)OV  f:&l''«73  4.45 


MIKKOM  ~  front  otirfnro 
niuintn.sed  on  opttc*l  gloM 
1  S  U'  diomotor  3/37” 
thick  .  .  $.54 


CALLING  ALL  ENGINEERS! 


CONDENSER  SPECIAL  . 

5— Smf4 — 400  vOc  Oil  CmO. 

S  l«>rm»  iNtt  mntirs  n«ng#4l  typo  I>ims  S\  x  SS  %  t.  Toototl 
4t  l^uOv.  M<ci«  tonimorcal  apo*  •  for  C<it>v.  oporotlon  up 
i**  *»•  dreroo*  i'  •■urr»  ntly  bolnff  u»4*-l  for  pnwor  fai  tor  cor- 
r«N  tii>n  Nunioroua  at'Plicattons  for  this  hieh  guAilty  ton- 
ijfnw*  f  So4  aymhol  "V"' 

Prk4  $.55— CARTON  of  24  $.45 


BATHTUB  C0ND5. 


TYPI  "J"  POTS  $.50 


2  mM  4(10  .44 

2  mM  0(>0  rr  44 

3  niM  0(«l  HT  45 

Sp4c»ol  Bothtub  Kit  12  #  $1  00 

Other  Types  in  stock.  ln<|iiiriot  solicited. 

NEW  MICA  CONDS. 

4.  10.  yt.  lOu.  14".  IMI.  IH,.  jort.  140.  ain,  jno. 
30«»,  S.'.'i.  4*K*.  anil  ‘  •»  lumf*!  #  5t  00  Mr  “C” 
Irtoo,  If.y.  :'.000,  :«MM.  .rtiMi.  60«(I  minfi  #  54  50 

**r  'C'* 

lu.iMKi  tiiiitf  I  it  55.00  Mr  "C".  Seacisl  Mice  Kit 
100  it  52  55 

NEW  SILVER  MICA  CONDS. 

b(.  I  .  .'iO.  «*>,  12".  14".  l'^».  IJ*"  2"0.  J'.n. 

3"".  34* .  4«M>,  »n*l  HT"  mtnM  «  55  04  Mr  ”C" 
■•"o.  2iM»ri  an<l  mnif'!  «  59  00  "C** 


TYPI  "JJ  "  $1.00 


■X".  twcial  Mica  Kit  I  JJ  j" 


POTENTIOMETERS 

Ohmoke  Shaft 


^  VSlre  WrmtMt  m.ipni  i  i  n 

MOLDED  PAPER  CONDS.  \  i  II 

•04.  01.  03  A  h'V  «  V4  50  Mr  C'  4  artxm  lO.iMMi  3  0  It 

«1.  0.1.  i-‘  4(HiV  *d  5150  Mr  '  C'*  4  artx»n  35.()(«»  I  4  H 

ul  ..|iMNiV  3l  tie  00  Mr  -  C"  C'art>.>n  .Vi.OiM)  1  H  M 

4  artXHi  541. (Mhi  1  4  H 

ccRAMicoN  CONDS.  1  .JJ!  ;;;i  » j  e 

.....  ,,K..  I.H)0  aii.l  r„mM.  »  5500  1  2  H 

COAX  CONNECTORS 

S3-mr  t  24  h3  12  I  M 

24  S3  IK  211  25  WATT  RHEOSTA' 

^  _  1  fltimege  Shaft  Prlt#  Ohmapa  ^ 

TEST  A  POWER  EQUIP.  imaiiTis  too  225  i  * 

«  ...a  .  *  ««  45  240  I  : 

Freq.  Meter  Type  TS — 6$  A$  jii  I  2  H  45 

mrea.  >rlM  .*  ty  raa..f.at..f  Brand  25  I  2K  .45  300  ]  ; 

itrw  B  'iMl  Pnre  525  00  .50  t  5  H  45 

Fre^.  Meter  Type  BC— $04  C  l>u*lSO  1  2  .45  .VN)  \  > 

150-  mi-gary.'lM  Hranil  naw  7.5  1  0  ,45  500  1  I 

Dire  51155  *  t  2  .55  1 5(M1  1  : 

Dynamo.er  Poaiar  Unit  Typ.  CC — lIlOTi  !?2it ?• 

It  VIn;  at  17  anil).  <  .•mpl.t.  n|ih  •uhn.  ^  ***^aa  i  ‘ 

|llraa.1n.n  ll-.rt  Pri;.  tU  M _  „  ”  |  JJ®  {  , 

Ptiem  t.OM.,  2S%  with  oedvr.  Solanc.  C.0.0.  Minimum  o.d.r  S2.00. 
PRICES  SUIJICT  TO  CHANGE  WITHOUT  NOTICE. 


25  WATT  RHEOSTATS 

flhmake  Shaft  Prlta  Ohmafta  Shaft  Brice 

ImallTlS  145  225  rHI>4  45 

1.5  I  3K  45  240  1  2  with  kOoh 

25  1  2K  .45  300  ]  3vtthkoi>b 

.50  t  S  H  45  54 

I>U*1S0  12  .45  5410  1  4H  55 


MONMOUTH 

BOX  159 


RADIO  LABORATORIES 

OAKHURST,  N.  J. 


FLASH:  50  APN-9 
LORAN  RECEIVERS 


WE  ARE  LOOKING  FOR  ALL  TYPES  OF 
RADAR  and  AIRCRAFT  RADIO  EOUIPMENT 

We  want  .  .  . 

BC  348  ART.13 
ARC-1  RTA  IB 
MN  62  RSA/ARN7 
BC-1000 

TELL  US  WHAT  YOU  HAVE' 

TELL  US  WHAT  YOU  NEED! 

COLUMBIA  ELECTRONICS  LTD. 

S24  S.  SAN  PEDRO  ST 
LOS  ANGELES  IS.  CALIF 
Cuhtn  Addrai,  COLEUCT 


ELECTRONICS  — Sdplemb*.  1950 


niatWKK  —  alrocro 
\  tyi>«  IiC  Kiane^  diameter 
IS*  blade  1-S  It*  KI*k1  V 
17  volta  7450  HVM  ^  t  valta 


SEARCHLIGHT  SECTION 


N£W! 

•  lew  price* 

•  valued 

•  epuipment 

e  componenH 
M«l«  AM  iik«r<A«Ae*M  l»«r 
••  M«w  It 
^  ^ 


issr  I  7tA  St. 

L«t  Aftf^Ut  It,  C«Mf. 


TIST  LIAO  CLIPS  K'aaLH  ^i;\g»utr  rvpi 
trtth  bftrti  fur  r*tn  k  thnxi^ti  InMilatMl  airv 
N««  l^U  or  lu  tl  W  S4  SO  C.  Sts  00  M 


Filament 

Transformer 


MILLIONS  OF 


y2  l-2  Watts 


FOR  THOSE  IMMEDIATE  REQUIREMENTS 


LIFE  ELECTRONIC  SALES 


91  Gold  St. 


Dl  9-4154 


N.  Y.  7,  N.  Y. 


oi  AN  rn  IKS  <»f 

RMHo  rR  \.\S}/irn\(;  ri  Ht:s 


IN  CARTONS 


S  'HSTAV'f/L  0  SCOL/NTS  CN  LAffCf  CffOrffS 

All  tube*  arc  br  nd  n  »  *  nd-td  b  end*  Thi^  r  tubiect  to  cbcn<jc  •  iKout  notice 
end  prto’  sole  ferrrt  2S  p  depj%  t  «  th  ^rdcr  ba.once  C  0  D  S*SOO  doltois  mimmom 

Domcitic  Division — TUBE  DEPARTMENT 

METROPOLITAN  OVERSEAS  SUPPLY  CORPORATION 

1)33  Broadwov,  New  York  10,  N  Y  Telephone  CHcUco  3-1 10S 


RADAR  EQUIPMENT 

APS-3  3cm  Scorch  Rodor 
APS  4  3cm  Search  Radar 
SCR-717B  10cm  Search  Radar 
SO  9  10cm  Search  Radar 
APR-4  Receivers  &  Tuning  Units 
TS-12  Stonding  Wave  Amplifier 
Test  Equipment  and  Signal  Gen¬ 
erators  for  10  and  3cm 

Write  for  Catalogue 

LERU  LABORATORIES.  INC. 

360  Btoockcr  St.,  Now  York  14,  N.  Y. 
OREGON  5-3S25 


Prompt  ANSWERS 

to  business  problems  .  .  . 

ki  ISCELLANEOUS  butinots  problomi 
'  *  or#  deily  boing  tolvod  quickly  and 

ootlly  by  iho  u«o  of  th#  Soorckliqht 
(cUuifiod  advortitinql  Soctien  of  thii 
•  nd  othor  McGraw-Hill  publicationi. 

Whon  you  went  additional  amployoaa, 
want  to  buy  or  toll  utod  or  surplus  now 
equipment,  want  additional  products  to 
manufacturo,  seek  additional  capital,  or 
kava  other  butinatt  wants  —  advartlso 
them  in  the  Saarchliqht  Section  for 
quick,  profitabU  results 

American  Machinist 
Aviation  Week 
Butinett  Weak 
But  Transportation 
Chemicol  Engineering 
Chemical  Industries 
Cool  Age 

Construction  Methods 
Electrical  Construction  t 
Maintenance 
Electrical  Merchandising 
Electrical  World 
Electronics 

Eng.  B,  Mining  Journal 
E.  t  M.  J.  Markets 
Engineering  News-Record 
Factory  Mgt.  &  Maintenance 
Fleet  Owner 
Food  Industries 
Nucleonics 
Operating  Engineer 
Power 

Product  Engineering 
Teatile  World 
Welding  Engineer 

C/ostiXed  Adrariiting  Dirition 

McGraw-Hill  Publishing  Co. 

JJO  W  42nd  St..  New  York  City  It.  N.  Y. 
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SEARCHLIGHT  SECTION 


nniFItR  CORP.  pf  AMIRICA 

Jfl-/  trtmdwmf,  Mtw  Yfk  13,  H.  Y. 


AUDIO-MODULATION 

TRANSFORMER 

4LC  1«  CQ 

cMamI  motfdt  eo  %lvj 


No. 

U-lll 

H>>1R 

K»-IAP 

8VIT 

8V1J 

M»-22R 

\%-27r 

H»-lhPN 


AN 

r<i-io8U 

M-a5» 

M>3M 

FL-358 

vii-ur2\: 

FI^2&V 

PI.-2&9\ 

|;(>-I76U 


Ttfo 

Ifixid 

Hac 

Adc  AiSap. 
Juortloo 

inuc 

FKic 

Flue 

liAd  AdAp. 


fUHl  . 

OtH) . 

1000 
330  A<' ' 
iniiOT  DO 
330  A< 
KMMhr  IK.! 
lOMI 
2niM» 

30IM» 

VMHI  . 
3>IMi  .  .  . 
3IMM)  .  . 
4lM)0 

FlOO...  . 

4000 . 

AOIIO..... 
7400  .... 
lO.OOO.  .  . 


MOVE 


SMALL  PRECISION 
PRODUCT  WANTED 

Mtchanieal.  Eltctro* 
mtchanical  or  Instrumont 

Fmonciatly  responsible  monufoctvrer  es- 
toblished  seventy  one  yeors  desires  new 
product  requiring  monufocture  ond  os 
sembly  ol  small  precision  ports  Compen- 
sotion  by  outright  purchase,  or  royolty 
All  inquiries  held  in  confidence 

ISO  7;ini.  Klfrtron.  n 
330  >t  .  .\.  w  York  l\  N  Y 


BIRCHIR  CLAMPS 


^  WiA  Hi  WMCS 
n/A  HS  WiA(4l 
WiABIf  WiAi, 

Si  5.  per  100 


THORDARSON  CASED 
FILAMENT 
TRANSFORMER 

|n»«l  lW-IIS«l2Sv.  50  t*  60  cy. 
Sac  6.S*.  «  4  5  arntt.  Q* 

6.3V.  «  0.6  AMH.  ^  I 

6.)v.  I#  0.6  AAiea  I 


SMALL  PRECISION  PARTS 

MADE  ON  CONTRACT 

All  types  of  small  precision 
parts  made  to  close  "wotch" 
toleronces  by  long  -  estab¬ 
lished  manufacturer. 

<  \S  Kl«*<  trim  <  m 

330  W  4.n.l  Nrn  Yoik  M.  .N  Y 


THORDARSON  FILAMENT 
TRANSFORMER 

Prt.  I  iOv.  50  !•  60  cv.  33.5  v  a. 

Sac  5v.  6  $  aaipc  3S.5  h  v.  UiulAtiaa  mm 
Ooaa  frame.  30  IS«.  H-O*  x  W  7^*  #  f 

a  o  r  ■ 

Manaliaf  cantraa  7*  a 


APC 

AIR 

TRIMMERS 


ISMMrU 
25MMF{>. 
25MMKD 
60  .MM FI). 
60  M.MKI). 
00  MM  FI). 
AO  MM  FI). 
76  MM  FI). 
76  MM  FI). 
lliU  MMFD. 
lOOMMFt). 
140  MMFD. 
140  MMFD 


Each 

arrawdnvar  .B1 
withaka/ta  .30 
arrvvdnm  .8 
with  akaJta  .46 
arrrwdriTtv  .8 
witbahAfta  M 
•rrawdnver  .M 
with  ahafta  .M 
aerawdriTar  .8 
With  abafta  .10 
■cravdriver  .8 
.  with  ahalta  .7% 

.  arfwwdnvar  .8 


HEAVY  DUTY  POWER  TRANSFORMER 


Pri  All  HO  330  »  May  Sac.  «l;  4II  0.4I0< 
400  milt.  42:  6.3  v.  ^  3  amm  «):  6.0  v.  i 
13  5  ampt.  s4.  5  v  <#  3  ampt.  #8:  2.1  v.  i 
17  ampt.  Dimantlant:  H>6*f*— 

W  6’.'— 0  yr  Wt  31  ISt.  Ma4a  S  #  Al 
Wy  G  C  far  U  S.  Navy  Caeaa-  *  | 
tianal  vaiaa!  Ooan  fraaia. 


•3-isr  ta-isPN  tt-iR  ta-iAT 
“UHF"  COAXIAL  CONNECTORS 


U.G.  TYPE  CONNECTORS 

rDif),'U—  $1.44  roTAU—  ii.iSiiuiMr—  1117 

I’Oll'U—  1.45  i;0  27  U—  l  7»|D<lHWt*—  .♦§ 

rfi  li  IT—  I  14  ro27  sr—  j  is  itouo  r—  1  os 

rriis.i’—  144  foiur—  i  ii  1  ivi  ns  i?—  i.ss 

iTr)  iR  r—  114  roson—  i  74  1  ro  i7i  u—  .no 

ro  10  IT—  1  is  r<j34r—  34  to  rn  i75'U—  .i4 

rri2i/U—  .44  rn  r  43  rn  i7a  it—  .14 

rn  22-'U~  l.on  1.4.4  i  ij  jon  it  i.oi 


-  WORTH  4  3370 

ACORN  ELECTRONICS  CORP.  7^.  “i, 

76  V...y  S...  D.pt.  1-9,  New  York  7.  N.  Y.  '=‘''  * 


SHEET  METAL  MACHINERY 

NEW  oM  Uiod  irMiM  liioari 
Form  lug  Rnlla  —  FnIdwfo  —  Fwmclint  — 
Di-AcrWp  PeiH,  Niagara  A  Igafp* 

B.  D.  BROOKS  CO..  INC. 

MAaaAaO  0  I3O0 

Ml  AtlMtla  Ava.  gaataw  10,  Maaa. 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  maauloclurlaq  rodio  lubwn.  •locirooic 
tubOA.  coihodw-ray  tuboo.  lampa.  Raw  aad 
\iA4dL  RwaAOoablr  pricod.  aottatochoa 
gnoroBlwwd. 

AMERICAN  ELECTRICAL  SALES  CO. 

67  S.  Oth  St.  New  Ywrti,  N.  V. 


AMFIIFIER 


Of  itarl  your  fartary  at  ttiit  ideal  loratian  Low 
rott  laAer  tatrt  and  Mtilitiai  Ctihl  itiilat  from 
horn  Orleant  n>var  and  railraad  farilitiat  Will 
•all  ar  laa%a  17  000  ta  faal  naw  Aoildinf.  4  acrat 
at  land 

Owner.  J  WARREN  MacCLATCHIE 
Route  1,  Saugut,  Cohtornio 


BUSINESS  OPPORTUNITY  WANTED 

Frrrfrmtiva  mmdad  aiarutiva  with  tan  yaart  ai- 
aarianr*  «n  fa  tary  manaarmant  and  maintananea 
•  itoat  fa  farrhata  all  ar  pATt  intarwat  la  mlAMitOad 

alaftranfc  manufartunni  antarpnta.  watt  eaatf 
Area.  Artiva  partirtMtiaa  a  narattAry  coatIdarA- 
tian  naply  tn  dafail  la 

BO-7370.  3::«»n  nlr» 

t.*  r  -*i  San  Fraiu  i-as>  4.  faUf 


FOR  EVERY 
BUSINESS  WANT 


"Think  Searchlight  First" 


OIL  CONDENSERS 

Stondord  Brandt 

MFD  VitliaD.  C.  Priewo  Ra. 
IS . 40l». .  $1.44 

4  . SOU  .44 

6 . S*)0 .  .74 

5  . SUO .  .S4 


ACOR 


LOW  VOLTAGE  TRANSFORMER 

I  Yri.  I  IS.  SO  io  M  cy 

I  Sk  IS«  12  OMin.  110  >•  0^ 

I  O9..  Ir«m<  mo.ntino  W' 

.0  Tremcndoyi  value* 


^^$100 

POSTPAID  I 
NO  C.0.0  *• 


ELEMENTS  of  SINGLE 
and  DUAL  TRACK 
TAPE  RECORDING  and 
1001  APPLICATIONS 

if  AC  SJm^ 


Awthprifofive.  complttd.  diuuttien  of  hitfory  er>d 
progrttft  of  topd  racording.  117  poget  wf  foett. 
including  circuit  diogromt.  100-4dd  illutfrotiont, 
tlemtnfory  ond  odvonced  theory  ortd  dttign. 


RHEOSTAT 

31)  ishiUA  3  1  3  1  anipa  QC 

V  WArd-Laaaard.  rmiw 


Sound  Powarad  Racaivar 
ond  or  Trgntinittar 

impedenca  400  ohmt  A  pair 
con  be  used  ot  either  o  receiver 
Of  tronsmitter  tor  2  woy  com- 
muntcetion 


S0.95 
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SEARCHLIGHT  SECTION 
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»4  24  ftM|4 
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14 


44  ftHa^, 
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;a>4a.|  47 

024  44  M 
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mi 

Ift4 

Ift4 

114 


142 

1X2 
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42  27  247  12  24  4l»4 

4*11  44  404 

4J42  24  R4  40ft 

4J47  24#  44  42  4 

•41  4  2  4  44  4»4 

•  4<  22  44  74  42  7 


44  14 
4021 
42  22 
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ft  44  42  4 
24  14  424 
I  I  44  4  2  44. 
12  44  42  7 
44  44  42ft 
I  4«  *a.4 
I  47  4ll4 


T4  41  aa;r 

I  44  4 

li  V. 

»»  .vM.r 
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I  ••  4V441 

71  4\  . 
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*{  »/»  IJ/. 

I  72  477a; 
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7ftft 


I  2ft  7  ft  77 
I  !•  7ftf;7 

14  42  7ft||7 


I  24  -a  4 
44  ra  7 
42  7a  n 
42  724  1241 
1  24  724 
I  24  727 
4ft  72  7 
Ift  72ft 

4  4ft  74 ;7  I2J2 


44  7>4 
ftft  ?/4 
I  4ft  •> 


•«.  I2M  7 
««  IlftXft 
.|  IlftVT 

jf  llftlAft 

-•  l2ftX7 
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71  12Mft7 
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24  17 
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Ift  44  lOPI 
I  2ft  ItPI 
I  24  I2  P7 


12^171.  r  ftl  4 


94  |ftXft4 
M  lft%  4 
I  II  lft/1 
12  19/41  if 
♦4  Ift/ftaiT 

44  H2I  14  4J4 
27  1* 

II  17 
97  Ift 
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14  Ift  ft4A  PJil 
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U  Electronamic* 
TUBE  PERFORMANCE  TESTER 

with  17  iLlMtNT  frevpoimt 
Matter  lever  Selector  System 

To  t.st  modern  tubes  lor  only  one  cbericterigHC 
dill  not  necessarily  reveal  everall 
capakilittes.  Tube  circuits  loch  for  mere  XWi 
fpst  Mutual  CMEuctanct  or  other  smile  fAcHr. 

In  the  Precision  EiectrenaMlc  Circuit.  IlM 
tube  PdlfORMS  under  appropriately  phased  tfid 
selected  individual  element  potentials 
passing  t  wide  range  of  plate  family  characlir- 
istic  curvet.  This  complete  Path  of  Operation  It 
integrated  by  the  mdicatmg  meter  in  the  pcsitlN 
PtPfOPMANCC  terms  of  Replace-Weak  Good. 
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it  Facilitiet  to  12  elemefit  prongs. 
it  Filomont  voltogts  from  Au  to  117  volts. 
it  Tests  Netal  %  piot;  S  and  7  pin  ocoros; 
OouOlo-coppod  H.f .  omplihors.  low  powor  tfons* 
mittmg  tubos;  otc.  RCCAROIESS  Of  flUMtNT 
OR  ANY  OTNCR  ElCMfNT  PIN  POSITIONS. 
it  ISOLATES  EACN  TUOE  ELEMENT  REGARDLESS 
Of  MULTIPLE  PIN  POSITIONS. 
it  DUAL  sRoft  choch  sonsitivity  for  spociol  por- 
poso  tubo  soloction. 

it  iattory  Tosts  uudtr  dynamic  load  conditions. 
it  iuilt  in  Dual  WinOow,  brass  gtorodroilorcbort. 
it  full  Vision  Motor. 
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united  states  electronics 


Tin*  iMdri  *«  •ubit»fi«d  o«  •  raavralarvc*  tt  tM 
rantfrr*  C«*r*  raro  i*  tslira  to  oioko  it  orcorot*. 
Oot  CLCCTOONICS  o»*uioo*  no  roatonwkililjr  for 
orror*  or  omitMon*. 
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i 


MINIATURf  ATKNUATOk  -'''»(  lA  l30 
JO  iHP\  —  OIAMJICR  1  INCHfV 


30  itep  lodder  network,  provided  in  o  min¬ 
imum  of  ipoce  .  .  ,  recommended  for  ut« 
in  high  quohty  equipment  requiring  o 
Wide  range  of  attenuation,  where  mount 
ing  tpoce  i%  limited 


IR10UIN(Y  MITER  TYPE  838 


•  frequencies  reod  directly  to  100.000 
lei  with  on  occurocy  of  ~  3%  of  fuH 
te  in  use  .  7  ranges  ovoiloble  •  •  • 

I  input  voltoge  requirements  .  .  «  lorge 
.y-to-reod  illuminated  meter  mounted 
o  5%**  reloy  rock  panel 


TRAN^MfSSION  MEASURING  SEI— TYPf  lOi 


Direct  reoding  instrument  meters  and 

osscKioted  ronqe  controls  con  be  used 
independently  os  VU  meters  -  .  range 
'  36  to  —100  DBM  total  ottenuotion 


Video  Renge  0*  10  Me 

RP  Renge  3  22S  Me 

Plied  es  well  es  step  rofery  end  push¬ 
button  ettenuetors  ere  evelleble.  Tech* 
nicel  intormetion  eveiUble  upon  request 


Here  ore  4  of  the  more  recent  DAVEN  “firsts". 
DAVEN  long  has  been  known  for  leadership  .  .  . 
particularly  in  engineering  and  design.  Many  af 
our  developments  hove  been  incorporated  in  the 
equipment  of  broadcasting  stations,  sound  record¬ 
ing  studios,  and  electrical  laboratories  throughout 
the  world,  and  are  specified  as  standard. 


Th«  DAVEN  Enginoering  Oapartmont  will  be 
glad  to  discuss  these  new  developments  with 
you.  Your  inquiry  is  invited  on  the  units  shown 
or  on  any  other  DAVEN  product 


DAVEN 


,1.1 


ofaurots 


For  TV,  FM,  and  AM  •  •  •  RCA  preferred-type  receiving  tubes 
offer  these  important  advantages  •  • . 


for  design  engineers 


FI«Klbillty  —  K('.A  prtfrrml-t\pt  ri- 
ifi\ iiifj  tuhfs t»)»fr  > iriuallv  tuhc 

funciiDii  t'ssintijl  in  I  \',  AM.  anil  I  .M 
rciviMTs  .  .  .  and  allow  ilu-  cnj'incir 
latiludc  to  express  indisidualils  in  his 
e ircuif  designs. 

e«rforinanc«  —  1  hese  t\  pes  have  dem- 
onsiraled  their  reliahilils  user  a  period 
ot  lime  in  (.ireuils  ol  wideU  diflereni 
desij;ns.  Prosed  in  sersiee.  ihes  are 
most  likels  to  succeetl  in  liiture 
designs. 


Iconomy  —  I  his);roupol  44  lube  Is  pes 
represents  more  thap  hall  ol  K(^A’s 
lurrenl  reteisin){  tube  solume.  H\ 
eoneeniratin^  proiluelion  on  these 
less  IS  pes,  substantial  sasin^js  are  real¬ 
ized  in  manulaeiurin^  costs  w  hich  are 
passes!  o.T  to  the  esiuipment  manufac¬ 
turer  .  .  .  and  sjualits  and  uniformity 
are  Mislainei!  at  a  hiyth  lesel. 
Standardization  —  Ms  concentrating 
on  K(  A  preferred  lube  Ispes,  the 
eiiuipmenl  manulaciurer  also  benefits 


The  Founfainheod  of  Modern  Tube  Development  it  RCA 


